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TRANSLATORVS PREFACEu 



In prttft«tiung Lc^muin'* " Phyriological ChcmUtry" l« Uie 
Mcmlws of the C*Ttndi*h Society, I fee! tJi« it would 1)p ^ii|ifT- 
Aaoiu U> offer any rcmnrki on the author'a bigh repuUtior ns n 
fnond coHivBtor of dionioil »dciice ( to rccnpituloto hi» numcrouv 

'wid iinpaiUiiL mnUiliiiUoiiA to pliyaiologicnl chcnuatry i or to refer 
to the very rnvouni1)1c rcee;>Ui)ji wh'icU Uiia irork bu iccciTcd in 

iGenasny* 

The fint edition of this volnino ftppetrcd in 1S41, and tJie 

isccond (EroDi vihich tbb truuliitioQ b executed) in the bo^nuing 
ktttfcftr.* Iff during tW irtcrvd, the progress ufptiynioto^cal 
cH<!mistxy Uas been ao raiud as to neccuitat^ tlit etitirc muodcUiuj 
04 Ui4; vrgrk (kc p. vti), the Miortrr ]>rruj(I tliftt haa eiapTm! »itico 
tlie ^ppwirancc of tlip Hecand edition hps hcpn prDptjrtlnnally 
fitful in important dlAcoveriet. Need E ndvert to tlie tUtectitjn 
of sjjccioie acid m a morbid product In tho hutnan oniiAnisiu, to 
the Utcr rcsearcbcs of Schvrartz on liippuric acid ojid the bippu- 
ntes, to the detoction of hippu/lc ucid '\u Uli? bluoU uf Uie ax, amd 
of oxalk nail iii iluc«»al human bUiod, to thi; ditTEiviTy nf hypo- 
zantliiodand inotite^orto Liebig's important memoir on the fibrin 
of rauMMiW fibred 

A« Prolc««>r Lchmann will probably a|)pond a auppLemcnt to 
hia third and eoncludi^ig tolumei ao ta to cmbmcc a notice uf the 
diACOWTies which Ijavc Wn made during Ihe |»riJi'ie,N& of iiiiMica-. 
tioii, 1 hvfc ftbtlAincd from Anything beytitid iliir very bricfwt 
efiuikctntinii of Any of t1i«*ie recently diMK>t'ort.'d fncta^ and have 
Treqitenily contimted myself with % mrro reference to the original 
BOUK0 of information. 

I h«T« deemed it admablo rot to interfere with the ihcrnno- 
tnetric K«le;t n'eigbta, and me.>surcs» that are now nAmont unirer- 
aallj adopted on the Coittiiient, Di-gmn of temperature in ihia 
vorkorealirayseiprcAhcd in Uit ocntigmdo ftcalej but at po^e xM, 

' Uirborli d«r p1ija«logiAc})CT Cbcmw. Von Vtnf. Dr. C 11. Le]mativ* 
Wilhftlm llog^nwuu IttWl. 
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the reader will 6nd a table by^ vliich be G«n, nt a sl^ttce, 
discoTOT Uie d^eesf ibccording to KAhrenheit, corresponding 
with every t«onporBture referred to ifi this Tolmnc I'bc 
Kmmmc h&a now become « rcco^iMd tUuidard wttgbt in all our 
Inboratonen ; m oM the cftM» irhcrc it occurs in this vork, suRicieDt 
aoruncf will be aLUlned if we regard il ta equal to fifu en grains 
tinrl a half. 

The iLtitlior, in lua foot-notes^ very commonly refen to GemiaiL 
trsui«bittons or abatracta of li^rcnch and CngbtJi Memoin; in 
Almont ever>' case 1 hare giren tbc corresponding reference to 
Ukc on^irial aource. Ilia nnmerous references to Dr. Q<4ding 
Uird'a reaeiiru]ie9i arc niadi^ ta Eclotrln'H tmi^nUtion nf u CdUtm^ 
of Lrrturw liy tlini gentleman, which appeared nine yeani agn in 
the "Medical Gaiecile," ard I hare deemed k expedient (ii^blly 
to tiKdify a few sentences in the text, which ctprcas vie^is some- 
what differefit fro»i tlioac ^rcn in the third cdttioa of Uic 
*' Uriaary Dcponito/' 

If, in a few cM/a, 1 liavc ventured to denate from tbe ordinary 
nomendaLiire,* I bare not done mo witljout due t-DiisidcraAuKi^ and 
without ibo sanction of the nwrn competertt jud{^ 

I cannot allow tbtde piges to Imto my bands without eipreat- 
ing my general chligation to the Council of tJie Cavendish Society 
for tbe readiae» HJtli wliidi ibcy accepted my su£ge!»tio;i, that 
ft translation nf Lchmann's '' PbyHiological ClicmiHtry*' sJiould 
appear wider th«ir auspicra, atid fnr rntrttnting mc wit}i tlic dffinr* 
of Rditor. To Profeesor GrahaiD, Dr. Hofmann, Mr^ IU*dwniid,Hnd 
Dr. Fercira, I am spodally indebted, for much kind aid and many 
valuable suggebtion^. 



Q. Z. D. 



July wh. lasi, 



■3W«l>U.>iiiilWtkM«iM MbMntes irUob an dBMibfid !■ th* ■*— iia U iii, 

(iht dn 9M inwnt aay rvy dlflbol Iwk cAancim, w, b uuMflct i^^v^mr, 

,404 f^fw llaMfBiiHl !■ vvlWrt ihhuIi^I lodt<^ ■*, for |mumi\ 

I ^To r<k c«^d>nUilt ^Anllj la tkv sMiftiffUiar* uT Uw hUa? 

b Irr-rTltlTf tmmm •^<a»«t4 If |ui«r«rtfnfii hs ^ M), F^KU4Amr^ 
itn 
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Si»CB the public&tion of the first editicjii of tbis work, Cli«- 
ftikatry — flinci mott nimully Pfijsiolii^nn] ChrmiKtrj— lina \w.u 
Mi ixalriu&ly And cxtf-niiivrly oultimtpdj an<l hw \x^cn rnrichrd Tiy 
the ftc^uifiition of »o bf^ » mus gf tiew facts and di<a>t'«n««, thnt 
we nkf res^anl th« Ust ten yean ai one of the moni unportunt 
period* in the bbtorf of thia science. Hcnc« ■ simple en iarjce- 
BWnt of tho earlier edition uroulJ not have eimbled as Ui consider 
ttW tbc Mlranccfl made wltliin this short period, which r&llier 
required t1>&t the whot« work tbould he eiTlirelir remodelled, Ixith 
tn reUtk>n to vt4 fonn atid eontenta. The mcM a^iperfickl conip^t- 
mon of the two editiofiB trill saflice to »hoi? that this volumo hits 
been lubjectcd to no entirely new a mode of nrrnti^ement* tliat oidy 
A few para^pha h&ve been borrowed from the cariicr cttition ; for 
tlius aIuiic aiuld a faithful rvpreAVuUUoo of tbt' preaeiil aliite of 
tbis depnitment of rhrmiiitry E»r nfTordrd, 

Tbe rafud advance of ad«zioe and the exiraordinaiy acctimi^ 
tdbtioii of a EaoKs uf crude matenaltj aomo of ivhteh luay not cwn 
bo capable of aoqairing form, moat plead in extenuation of tlio 
delay that hu attended tii« pubUcatbti of the second volume- 
'Hiere are, ho'Evcrcr, tw» eaa.<ios whioU render tliis dvlfty m some 
decree parduiiable. Ttie one de|>ends upon ihc! inlimale (^imetiim 
of tbe objecu under conHtcleration with hUtology, tbe bittory of 
det^clopenent, and patbolof^oaJ uniLtom^; ard ta the coiiiur^, 
wluch has iDOins or ba* justly been thrown on tbe writer* on 
pbjnolopcal ehemiatrj-, may be traced to i^niorotice or neglect 
of tlie kindred bmnclLCn of science, the nuthor haa endeavoured 
to fit biioself fur Ute t«ak of erlUi^Uy reviewing tlie kbuum of 
otberSf by aequainting himiEclf, tjirtjogb pcmannl obmrrvaticju and 
cxperienee, with the grounds on whicb tliese dcpartinents of 
adoncc arc based. I'he great nuus of volutninoiu t^ttd often 
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obxirijrvnuilt-niilKpmeiitnl by phjrnnlagtoalaiK] pRttiotogirftl histo- 
logy mutt ttrcmuirily he «i1>j««tcd to a critical examination before 
they e&n be ineoi^rated vitb phyHiolai^Lt^al dLcmi«try, uiit heno^ 
the otttlior rcganb nich a counc of ftdMrnining aa ind^sipcik?iftl>lG 
in tfic Mtcnipt to furnish his f«&dcr^ irith o ayatcmatic amui^ 
tiieiit of Gu:t«. Morcovfir, thone de|)nrtnicnU of science wfiich 
nujstiscrvciw n hnsi* lo phj^inlugiail chemmlry, linve Ive^^ii cricuin-> 
1>erHl widj an ao^-unitilated mai* of obsermijcnij from whidi luive 
nriMcm num«TOu« hypocbcsw ijiiccc«ivcly displnccd by others not 
unfroqucrktlr of an oppoaito choracUrr. Wq miut, thcrcfurc, m fur 
aH in pt>uit>lcg attempt to judge fur ounclrcn if ve would not be 
cmUinually drawn uidc by the opinious which arc ever rultig and 
falUn); nsittil llie Hurluatioiu of e|>hemenU literature. 

Hut the mcMt impnrtmit rcnaon for iIkt dvUy that lia* ocictifred 
in tJie publication of the ftoootid Tolonte i», ihnt in Phpioto^iotl 
Chembtry, crenmoTettiaiiLiiZoo^Clwmbiry, weoreobli^ tode* 
\tHTi irojti the ftnre groond of cjcact enquiry^^d to pr<icc<d to the con- 
»idemtioTi of chemico-ntal proccsMSi which tic beyortd the »eopc of 
cfiroct o1j»cnatiun» and are thus called m\>o^ to admit Lite n>iTCcU 
»«is of declQcCionv, wIkmc Ini^ral auUiority i« not alwaya otty of 
recognldo«i. Modem MrkiMW Im directed its higheU ener^ei to 
thti point of phytiologico-ehemkal bivesti^ttoii ; and it was tfterc- 
foro to be expcctwl that this yet imporrccUy coltmited soil would 
gWo birth to a number of more or lesa ingenioiu hypotbcftUp which 
can only be nf^cd hy indcpcnde^it exnminnition and positive inirca- 
Li|^tiun>. But atiic« evai thU |iruLriuHisl deUy and tlm freqotiit 
reccmsidenitian of mil ilie mAterialsE at hU eummand, do not give «i 
SitiafiMTtory a remit at the nulhor aMitd winh, he hw nt length 
determim>>d to vnd forth this attempt at a History of Pliysiolo^cal 
Chocnistry, tnuting to the indulgenoe of tbo»c wtio are labouring 
in tho same oaate. 
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MsTVlOltOI'CKtlCAl, iNTIUlDt'OnOFf. 



TnK applK^tkjn of CJietnisUf to tb« duckbtion of p1iyai«1o- 
f^ind a^ifl pAtholo^cal pn>oe«ft«« Kut l>«!n vm uiuvereuUy Jwlnniirpd 
dunn^ xlie laat ten yrairti, tUnL ii wuuld niijiejir jJiiiuhL ALi|jeifluEju« 
to cooimcnce Uua «t>fk niLh any cihMrvjitiont an tbe iuijwirUocc of 
thu fccience. While M no very rcniou period wt had occn^ion to 
dcTcnd this recent <lo|i&mDeot of chcxnuvil B<^a-nt.^ from the 
tUacka and onfavoun^le oridctsmft called forth by its Injudicious 
■pplicalkvi.hiKlhv Xht Mufnerou4fniNi:i>iiiv|>tiuii«wlilr]i HiHrHrlrriKcd 
itn early dcveluinucntf it'C are iioir almnrtt cimntmiiicd lo nitlihoIJ 
IrDRi it the oon6d«iio« whirh h^i hctn loo lih^ully awarded tt> 
EntimsiBNm in Utt caaae oF or^nnic chrntLfitry ho* dc^Eor^^atdd 
anottgat many pliyMolo^sta and phyatciani Into i fanat'ldim, 
whi(4i, rveri in the beat i^uae^ icndft ro invbhdbte a host of Uvthi 
in ita etidoivaiir? to upMd t^^mc auigle fncU We mi^Ut be dia- 
poaed to a»k, mlietber it« mont aeaLoiu portisana have not rct^ded 
mth«r thstt aooalerated tba period at which it will attiuti itK proper 
afaare of ap|>recifltiion, and its ju«l recoj^nitioti. In comincncingi 
ihaeforep tbe aobject of phyiiolo^cAl chc^mialry, nuibiiig is more 
ioipoTtant tban devLy to ondcratand the native of the r«3Lilta 
which thia dep&rUncnt of adciicc » now capa}>le of yicldini;, and 
tKe requiremtrnta «bicb, in lU present Atoi^oot^ development, it fulfila; 
and toaM^ertaiii ihecoune. ilit^ nit^afis,and th« methods moMt likely 
to lead ua sufi'ly i*liJii(i iIh domain^ and at thi^ «Ami^ liitit' the 
bot adapted to proiuute its fgrtber pmgreaa. 

la cnttrin; upon tbis -itibject, it may nol be allogeiber unpTO- 
litabte to beRtn by ind^cMiii^ tii't niimcmus crrara into whioli 
lbo4« moat i«aloiu in tlieir endcavoun to chiddnte phy«Lo1ogy and 
mnliriw, batv ocvuioiully \h:cu \n\ by chcmiciJ iheuri«^s and 
cnqulrica, TlieAc errum a^ipear Ui m tu hare dUcr^d m tlircc 

V 



umionoiJicicii. is7toniTCTio*<i. 




dilfcFcitt ilirectioitt. In t]i«^ 6nt pl^oc, loo little Att^niion Iju btwn 
ctnvctfd to the \aVA tif n trUf? irktnrftl p1ii1(iwiphy,vrhoAfisiEii|ilejit ni1e« 
Lnrc in nianir caici IkKtt uIioIIt tiUrv;;uileii ; m tlie next pli^cr. die 
iLCCOA&ry caLniJ rcTtinexioEi cxicitiri^ic between cbt-mislry vid |>hy- 
Biolof;y> as well oa bctW4}en bUtoloi^v And puthulo^-ical h^m^JrTlyy 
haa loo o^ert boen fntlrel^ ne^leoied ; and lafcily> nmrli itiiiicoTi- 
cc|>tlo9i Imsonscii from tho BMuniplmn tbnL c1i«mistry aiTorded a 
«sti»&c'tory solulion to uiftny quc«tiociA vrliich il i» chircT ulit>[1y 
incompctntt toiuiatrcrtor which miiatfttiillcvcrtHTctrniTi unilccifl^ 
in the prcfw)t stAte of our knowledge. 

WhiW nc Klilt f^nil occiuion to ilryiturr the aliMTiw of th« 
MvmU iiiAiieficr of ^t imc iiittiLmI plillou-iphv In the iLpplir^itm of 
(^henastry to the 3K^tcncc of gcn^rikJ life, ^t lio not refer Ut any of 
tJioEte DCarty exphtded nntcnm cf natitml wienco which mny lie 
ngordied vlinoit in iha li^it or pticti^? ncCloiM, hut lo tliat Newto* 
niftn nttfthodoftrcmt^niplQluignnlure, whleh liucafried Astronomy 
tn it3 presunt IiikH stJittf of iicrfct tHj<u nnd boa led ti3 the miut 
hrilEiuit discoveries if i phyaicx, lt» tbuinettioclof vitiringnaiuro 
whieh l^rien aIoeic undcrKlou<l how to ruite into a tty*&tcm, and to 
wlueh tti« ioinioruil Ilumh(>]dt ha.\ fjiren life &Tkd t-xpr>mion in liSs 
^CoMrnoH,' It in cmly by fhe a|if>lioAiioh of ttbtiiract plTslf-ail bws, 
by the isaiabltiihnieiit uf i^rtnir rnumenU I'i aninncaWy oWrirocI 
phcnomauL, juid t>\ a steady ftdhercnco to sdifdy (n>idinx mAxlmi, 
-^in fthort) by lopeiU i«qu«»cc, — that ire mn advniiee in tJie invM' 
ligation ofviul p]irno[neniL. U would almost flceni m iT m«dicino, 
in thi? irarlieT jieriuifi of ils bhtury^ had OAt ft dl&dow OT«r tbuae 
kindred arieiKWs wbiuti w «Llr to afford it «id and auivport, 
clmtdinx even their br^litcst |K>iiiU. U haa thus licm Cuvnil 
iaipnkcticabic at imu« to rid nt«(tii?ine, DOtwilhtctaiMlitijc Us U8um«l 
|ihyiii<4oi(ieal diankel^Tr of the manUof atteoiptLnff to eiplun ^ery- 
tliioK hy tbe old ^ystvoi nf hy|u»theriCft ; and hence thh scleniv Ina 
riefived k'JB hrnrfit llian Ltiany ollicra from (he eAsel itwthod of 
pbyMcd enquiry, having aiinply horrowed certjun mutcrials from 
diomiitry Mid the kindred natiinl »netic«t, and «uhftCitnl«d,.in the 
plioe of the older Tvgariei of nalunl pUikwophy, rarioui cbemic^ 
plinues and hi^h Houiulinij tenn^acarn-ly le^detoidof trnoinipoil 
Ltiiui ihe (uriiMTr* Tlua defieifnoj ii) Lugioil aequexcv, mbtch lieao 
fn>(4iM:ntty «t pmoDt floeountcr In mrchnne. has mtfoctonauly alio 
infected amiiiul cbcmifrtry ; for hero likeiriae facta here not boon 
•ul&cioiitlydbtingid^ied from ]iypothcaei»or hypotkeeis frocDfietion. 
Thin n mure eottlyacmunted for ill |]|iynialogirm1tlianin |njra)|;enml 
rHeniiMiry : fur vrbtle ihe Iitler treata nliao^t eicluaively of pdpablo 
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|i1u-[vocDeiis abd of wdl-vKUiiliAhnl ru;ti» whidi ruUy Ailinit of 
bebig redoc^d Co ddtnitc 1aw«, in tbc rormtr ir« must necetsAtily liar* 
recourikf lo (rxpcrimciits nnci nfttural irivestigatiouv, n-how aupMCM 
tacH m ■ ^Dt meaAure <Tcpeivd on ifxIividuAl op^mions of tl»o 
mftid. ZAcM^hernical pror**8c« »rc ihp raosi cocnplScaud of any 
mpriieil in Oir (lorruiiri uf tmtural edqiiir}^ ; bul bucli pttKTsMo* 

DDt oqiable ol uuffibUr ikroonatiatlottf bul i&QAt be <l)vii)cil, or 
mther* intpll«ctunlly spprebendcd. Chir sonBoa ere incapable of per- 
««ivinB tlie Cftuni co<iii«xu>n of thini^r or Uie lopeol succconon of 
pb4*noTripnft : tktu w« <k» not »« n»«iont hirt simp! f reoo^nUc it by 
ibr rvvuhnf thpdanfiei«irA<te(1by it ; wcdo fiot p«rMiiv« b«at, but 
uniply the ^-anJOions uf ibe tctnpcrfttuiY-> and the rtsutU to which 
thry sire riw, &c. Hcfiee it tn not our scnncs vrbich }icrc dcccire 
utf, but lh<> ju<I;;Ti>ent Vk-hiob ve fonn n^pirfftr^ tb? objecta pre- 
«cnic<l to cfi by the per««ptive fiwruUipA^ Tlir* c»uul1 conni?vion of 
icvpml allied pl^cnomeruki (i. c, a p|ioc«>%) ran Uiercfore only be 

|Heheo(Ic(l by tht- subjective conihinMion of tndivkiiui] objccta 
prrcrvvcd by ibc tciACs^ ond not by sonmiotis intuition «hne< 
But us AiXHi At ire subjvct to inre»tig&tion tbe bighly coinpU- 
CM^ ebcmkail pbcnnm^TKioflifc-, wor-Tiu?r upon the. irttjn] domain 
nfhypotiictb. Il unfcirtumitHi' linppcn^ Jiowrvrr, rbnt the correct 
Inf>iinJ ci»irvptiim of an bypolhesi^ hu bccD completely loat aiglit of^ 
«n<l iti place Mtpplwd by tbc vfigucat fictions ; whence tbc term bu 
fiJkn into neb discredit thnt miuty have Ix^en d^irciuA of «cttiTis- 
Mdc&lthypuibe*^, utimiiidfulthftt^rcii th« simplest form of eipe- 
rim^^nt ciuimiC T>c pro«ei:utei1 williout their nid. llypothehCH nrc 
iiidi?(f)t^nia))le ill c^^try jilivsirilriiijuiry.andiiitiftteiHiitiiuLeiheljuMe 
of every ckpcrimciit^ &> they arc in fact nicrcly the sobjcct^oiL of 
Otir tbmifcbts nnd oiocJe of intuition to the reality of phenomeniu 
TheciMsti''nf hoverer* ^liTfiyfc itt,v'I»ether the rVctsatouroontm&nd 
loq^lcilly JTufjfv «ue4iapro«e<<bjre.fli]ii-e u^e]'rMIch hnoitficcfL«e,tUe 
deduction >L which vrarmetttundtfwnirif^thr I taitw of dttliypoUicaJft, 
■nd M a mere Sction, supported n\ beat oii ii byiHdhetiud foundation. 

Fhj^lof^ad cbcmiHtry lia» ^vcn rise to nmny delusionB ol 
diii nat«f«, o«'inf{ to ita imperfect development, and to the 
noccaatty |»rvKefiteit by pbririolofry and palbology for chemicul 
ation. f?"in«f few lAJijuied drflurlions vit-r*'. drawn frrjm 
p«rfirtal chcxnicol cipcTinimtA, and arrnngrd in a purely 
iiPttfEiinaT c^mnexioii hy the nid of dicmi^^ aymboh and formulflBf 
for who«e eettablidimvnt Dnalyiin m many criKPA ibd Ti<it crt-n alTord 
any nnetiuti. Thu«, for inatanoc, in the uttcmpl to form a cnn- 
chiauin rcpnhn^ Oe«* niebunntpbii^A nf the blend frciTk vxk e^4^tnm.- 
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tuy ftitljm of iU »olid rcsiHuc wid of the comifoaition oT the 
indiTidaAl conatiti^cntA of the excretion*, there i» an ixtf er ahscnce of 
aTI Jicirritifi^ jjrourjdwork ; for, indepcndytitlr of ll»e fncl ihat ih« 
cteicrTary anaJyui* of %o i^icpound a maKer »» ilie blood U 
iiimpRhlt! i>f yirliliij^ ftiijr rvlbblf? rt?HiiU«T '^"1 I'aiinuU lliervforc. 
juKtiff tbc Adoption of ftnjr special chemical forrnuto^ it la ftMuredly 
ino«t itlogicftl to attempt to comptirc the composition of the blood 
collectivelv, uith ihfcl of the Kepirute excrement It iotiv mittten. 
In cuch di?ductlon«» ^xpreased by chemleak formiiln*, tli^ addition 
of niiiitis of uxyff^n, ^^^ ^*^ Bubiractiun of thiKti; of v»at<rr, cjirbohic 
acjdf aod ^[ikEaonm arc mliolly arbitrary: for clwinicjtk AJinlysofl 
do not ftffijrd the slightest i^rounda for the majority of theoe 
eqnfltioTis. When, on tbe other hand, we hnvo seen nric acid 
demTnpn*»rii by different oxidi^in^ sgr-nis mtry iireii and other 
bodies, ttiid vhertt further, we find the ()U£iiJtity of uric acid iii- 
erwtrfid in the arine in thotc cMca where a diminiabcd quantity 
of axy^fiti it proved lo be eonoincd in the blomi, we arc jintified 
in i»>ncJuding that alto in tbe animiil <irganiim » portion, at leut, 
ni die nreA found in the urinr mnit havi^ bnen pnxhirrid by the 
citidation nf the uric aeid. In the formuk whieh rxpmwj ihia 
deduction, vc have on hfpothc^ia, but a tr ell -grounded one, 
vhieh, although requiring further conRrmation, is yet wholly 
different from the frequently randenaned, but rarely avoided, abuie 
of ehemical nymhols, f!hrniiral equalions h&Ttng no other 
foundation than the premimed infatlihiltl^ of empirioal f irmtiW, 
muat, however. cau%f us to deviate from tlie path of pliysksl 
cnquirr. and involve us io a rhaOH of the roost untenable deluaionsf 
Thusf fi^r InE^nee, a chemieal equation niijcht lead u« to coi>Hude 
lhAt{flyeine (glyoocoU) vraa the aonree of urea and Urtie aeid in 
the metamorphoBfai of the animal tiaftues; for we tniglil eoo* 
dude that S equivalenta of bydrvtc of gljeine were demmpoocd 
into the ebove-Diunod aibetaneee according to the formula, 
C. U^ N% 0.«C, H4 N, 0,<hC« H^O^. H O, All experimenta 
Ititherto instituted with glvHnp are, neverthelen, oppowd ta avefa 
a disiniegration. If, then, we irould deduce urea and lariiL^ acid frooa 
glydne, which hat not been proved to exiat In the blood, we 
should be nef^leelirg Ae moat compveheimve rale of UtzK, 
■o eofffaig to which one hypotbetia oannot be aupported by 
another. It haa, however, unfi^rtttnately been loo nueh the 
pcactice in recent tiiDea to employ far ntore roaiphdiefl equalionfl 
aa aupporta for ivcfa purely aubjeciivp moiSea of c«>ntcm|jUiioiir by 
whjeh a semblance of the nmt exact method of iiiveatigatton bai 
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bccE) u^umcd. By iboc uietuis » uuiobvTof cWoui^ul iSction-t have 
HuppUntcd the fvidcs of ihtX »peculattvc naturd pbUoraph^ which 
ID «ftri>cr biiKv CI »ciim bored the ttbidy of pbysioloi^yondpatholo^, 
and have plunged io^icui« into tht raidtft of a tiew Ubyriritli of 

\\t hnrc iDdtctUd a forttier utiMc of tlie partkl fwltm: uf the 
appliOjCion of ch«Dni«try to rit4il ;)hcji<imeiuit in the imperfect c:aii»aJ 
€Oiiii«XM»l unong tli« ditferent t>niiich«!s of naturU adoooe, without 
vhidi diffra eoA be no proi^er iiui^'ht into ths course of dif- 
frrnit pliciwinpna, or any recoj^nition of the cxunplcie tiiaI procen. 
Tills is fspecially the I'Use in refrrrm^ tti jmllicjlugitu-chrriLiukl 
enquiricst in the mAJority of which the di^ls ytcldcd by paLhulofickl 
aitttocnv, and th*^ diac;no»iQ thui affbrdedi have bcoii too httJe 
re^itftkdj trhil^t tlio adherents of the patliologiro-aiiAtomical school 
hmTt nmdc frt*r n^c of chemical phrases and fictions, wiihniit hr 
■deqaaie aoqiiauitance »lih the general science of chcniit»try. 
If chcoaical inrcstlgattoiis rcf^iuUiii^ ubjccU belonging to patho- 
logical anatomy would aspire to t% adenylic valuct oiid if they arc 
to adbrd any triM: cluridatLon of fiutholoj^ical proc<?ucsj it will 
ajiaamUy he admiitni ihsc the ^ao^tioti should l>c wic(|unt^ly con* 
sidcred from aii anatomical and dla^tjostic point of view. Yet 
tfrefy day presents us with insCuncea uf the most flagrant ric^lect 
of tbia adf-eridcnt propoMtioii, How frequently wc hear of tlie 
chcDucdl examiTiation of diseased bonea without any regard to a 
dbgnoaiaat all in nccordance with the prevent cnndition »f paiho- 
logical anatomy 1 What nurnerutis analyf^ca \tR\r: hi-en made of the 
bonca in ooCeoinaLMM, notaitb^nding that the morbid appear- 
aivoca of tbcae bocie* vary so amcb na to render a debnite 
diagiwaiii n natter of axCrame difftcuUy U* the pthuloj^icul ana- 
tomiati We eren more froqueiitly meet with samilar ineciniia* 
bmdea in the invcstignT.ioii of diseased animal Auid*, Here, ft^ in 
the itatbtioil method nf observing dis&iscSf none but the aimplcat 
form of a disease ahould be made the iiubjcct of sueh cnquirica. 
Vet U^^ eausol reaulu yk-Ide<l by an o:Kaminatton of the urine and 
lite blood in tlie niosrt cnmplifalcd fomm <jf diteaae^ are frequently 
made the salr Krounds for dmwing c<mrlu)iKina rcj^nrding ihc iimr- 
biil proceoa it^lf. In many caacs even the true dio^nuaia of the 
diaeaae haa not bccii ^vca. Thus, for instAnce, we are told that the 
blond his been aiialyM-d in t\phoid pneucaonia, yet uhrn wc n-nd 
the tjJHtory i>f L>ir t^xxe^^ ^r. find llibt the diKaiewiui m-ithrr nntinary 
abdocnnl typhuH tiith j>neixinonic evudatioan, tior what u tctuicd 
pneumo-typtiUA, but simple pneumonia witli cerebral symptocna. 
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More ^qtnentty abll» vre uro cW^fCd to »>t content witb r«f>5>e 
namv4 of di>H.iuK\ unTOp]wrtt*d by »ny hUton" of ili« c^a«. In moBt 
CVH ri-^rtniiily ihr inmc cif Uic riiiL'ivce is animp(frt«nt. It i* Ijy 
nn mranx curiitinl In ihr M-ifriitilir- d]mprc}iei^ii>ii »f nuch I'Mf uiries 
lh«t the irbok EiiHtury oi tlic i^Oitc from beginning to cntl sliutild 
bfi xi'^c^n trilb tlic circumntantiiiiity ut iirVHeiit bu niucU tJi roquUi- 
tioD ; titit vrc unilouI)tc<lly ouf(bt to iiidiot« tbe coticliiioii ol the 
patleni, ux oACLTUinod by a pliyijcml e<timn[iu1tont &i the |jenLHl of 
tlie rviDuval lit ikiiy iimrbiil iirudurL fur cIjcujuuI iiitfaUi^Uini. It 
ta the practice in repfirtiii^ cbcmit^ invc^ftg^liouBi tv detail na 
ninutdy os puaviUte tbc mctliod fnirbu^d, tliut tlie reader may be 
able to jud^ for kimstfif, ard IchI tbe corfMln*M of caoh individual 
Ktc|>. A nimlW ml^^^oald bi-ubtrrvi^d with r^tVrviicif to tlie tlato 
of tlir dJi«:Qiu?iti nil putEiuUigiruH'beiuiaiUiivf^kli^'uU^iib, fur it isimly 
by tlieM mcftiia tb&t wc can import adcntiftCTftiueto such crtquirics. 
We ahull find, liowcvcr, on cnnnuninic our giath^jloi^ieo-cbcmic&l 
literature, tbut tliii principle is Coo fr^qoenlly neglected. 

If u't^ wo;dil reiidtrr cbeniiitlry truly UMffiil tj ijllicr dcpATtnienti 
of natiiral &ci<'iii:(.', we miutbe c&reful to ttC<|Uire a pro|>cr kiiovttcJ^ 
AEid ik due ClAtiiJiilc of tbo adraticca m&dc in cuch ; a ]xiiiU wbtch 
Ilia nnfortuTintcly been too much divri^ardod in mtcrttwsc to hi»> 
toloyf. We have pAx«>l tJM ^ffi when morbid tumoun, without 
ngird to ttjeir ]»ihiolu];icid ccoudtutiotit were cruilwd anil poubdod 
tun [norlar, villi the view o( rxinxda^ from tliin njtifirially pro* 
dared chaotic masa n prinripk |xcaliar tu cancrr or puv, — a tcirrhin 
or u prin ; but at tbe preaent day tbc combuMion tube U otill mit- 
«aed in the determimtion of the elementary rompovtioci of a mu* 
made up of the most heterogeneoua of'ipuilc parts, Soirh iiiialy»oa 
Hje vrhully iJevood uf dirinit^ or idiynioio^ieal ¥uluiv aitd i^uiiuit, an 
allrbemiAta mtx%X ulluw, in any M«ymnLrthute to extend tlietlotoaiD 
of cbcoiUtryt whUe they arc uicicati aliWo lo the phyvt^lotEi^t and the 
patbo1oeutthdn(;utt«rly devoid of all MieniitK links uf connexion. 
If^ however, ve laW pliyniology fur our guide in sueh reiearchei, 
we fdiall Add iiuppoii frocn tha^ unit) of ckftracter to uludi c^Kvy 
■cientiftc enquiry^ and VTcry siwccuivc cxiKfiment tb'nJd be 
r«duQed- 

AtthoJogioal tumoura afford a {^ood illBttrniion of the eaient 
to wfiirh dip auca*9t of ■ cliemind inve^ij^iion, and of tlie method 
of aiialyAO, dcpciitU onat'orrrct phjtakdo^ical view uf theqeratWui, 
When wc cniuider the nuwt recent inveMi^iooi oudo in relation 
to tliLn tuhyet, we nrr ]ed U> retard iiulignaiit tuinoniBi notaa 
acoondary prodfidt or |«rMitk organs, hut at cxudatiofia which 
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luTe b9«a mrr^Gtcd tn (bBTerent titn^* of d«veti>|>iDeijt and urgm- 
Ifration. U vc adherr tv Uiih poWil of virtr, np %Un\\ jiu Itinger 
lUtmtpt to tluKtjivci the; ii|x;ci;fcl ijuut«m of H:^rrhu?ip L'liccjtljaluiil, 
fkc-i but aha\l rtthcr look upon Uicac otijcut* <u» Uie meciiia ol 
fumUhins; uft vitb a clue to tht; phTBioIoKi'^Q-^fbemic:J |>ri>oef(ti.-9 f>y 
wbitih Uie ]>Ji«Tia bt det'i!jc|>«Ll iiKo rclLn uid Bbreij wlitcli tiuve 
liithertci |>rcK-ated iniLuperable obsUcks lo tbeHdvanceofchemictJ 

tu wlrextini; to tbv FaIm poaitLon ftwumed by |>at}t<ilo^ic«i che* 
niistrv in rvftrtwx to p»t}iulu'^lciU un;Llr>niyT it muiit itot Ike for- 
goUtMi ttiju cJie poUkuUiffico-aiiutomicut M^huol UequMly d«wTrlii]c<}f 
iviisuftf. WlitrrtLV M>[[iea ii, we luny itfk, tJiat thi»e who wuuld >K 
oiidi- i^atlwli^ical zuiaUiuiy, And ^hi> pitjfc^ u> Uuiit tlinr invcMi* 
gKliuit^ to tbe actuul fftCU of nicdicinc, aiiuuld tlirchtcu u« niUi ail 
tJie borrora of a tfurkt»c«ndiMkUl humorul ])fttbolo;;y i lie wlution 
Iff thii (|u«Uon is to bL- fouiitl ill i\te drc^ui:iHt»noe tbiil^ HCriclly 
■pri^kiii^ |»tl»u1ii^kcul uMAiltJiii) if uccMpteA only wjtb tJic extcniil 
|iiJ|»b1e oltcriiUuiii rxpericoLxd by tbc u»»ucv aiiiI juicca frucn tbo 
ortjixi uf dUeaee, and timt 1/ Any of t)ic luorc graduAl flia|^ of 
UMi\Mti9^i Im nitttle upporent in the i^our^ u( tudi [>n>cc«acit, Um« 
an Qierv form* or bctt^ riilL alford no inaight into tbe modu* 
of tbc CM^pnic cb:ir^i:H, In a wuni, p^LllioIogirnt nnatomt- U u 
purrly ilrwriptive ALtcnuc, a iialur^l IjiMory nf mnrliitl w^Uiina, 
wbicJi iiwiy lead tio thoc^tuUluditncitt of a9)>tcm, lijt not to th^itof 
Agciicful jjnnciplrand tucu4iciu-HivciUHiiictioTk«. U iH the ^'o;^K>My 
of tlw moH^itl urpuium, :md tnc&t be uilir-d to a gcal<ij;y of disea^^ 
irhich, b(TWCvi;r, it i* inrjkj)ulil<- of c«tnliU«^ing. It iK pm-iirl}' lUv 
puTT'ly diMcri|]litc diar«cier of |K(llii)]i)jjiad (Oir^mixtry ilisii [ilntieti it 
iKyond ll«c vpberc of cxpoiiinirjii. Liku gcog^n^my, it can only 
■ttwn ita aini"t!ic acientilie re',>itj*^'^i^^> ^' objc^cu — wilh tlm co- 
opvriitioQ of pbyeiJca and cbeiui«try, If^ ho^r^vcr, patlioIo;;ieal 
anatomy i» to be r«garilod an liie aurv^t fotinilatiori of I1t«^dil.-al 
viericVj wc uniit i-ndcavour. ijit ji|](.f-uInlivL' ^nmndn, la allj iL lUJtru 
closely intit |>aiholu{Ey, aiid tliUB rv-ndcr it» to a ccrlnin cxtcntr 
more acceptable to tli« luc^ical poblic- We are conrinced tbut tJio 
priiteipat ubjevt twd in view by tb* fi>uiider of G^nimn jKitlioloL^ic-ftl 
BJuUKny, Kokitanvky, in wiiung ihe t)r«t i'i>luiiie t^f lii« c«lebrate<t 
wotk, vbidi liu bccu ao acvciely mticifviHi, vtwt aitii|dy to itidjraic 
to |iatbo1o^!ita Uic | ointa <if view from vrbich the rrui::> yiL-ldod by 
tbe pcilitub>'f;iciUajiaiOLPy Ito imd bini^clF catabliaitcd iiiic;bL boinott 
fally coiiu|ir4;Li-Md«d. But Jt baa tiifortunati^Ly JiTipponcd llmt hi!t 
foUimera Itave frr<|uefiily lioinni'ed iwm pbyslca uaJ cbcrni«try 
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|)lirft»e« aii<i modes of rcpr«>«[)Ution, without Mating the *pirit of 
tiiMe vdciico<(, or even ^ornprvlEendinx Uieir methods of oper&tURi. 
Henoe tlfore h&< emuTiat^ from lliU kcIiooJ^ noivvtlbfiraritiini; the 
pnshivo observncione i>ii wht(.-h tt la Uifted, a multitude of thr moHt 
unBabtttnntial niedicHl 1icn(iii!ii ulik-hi forsljuUdwiieut, yii'Kl to none 
of tlic earlier m:[]oi>U. l^olxi logical views in reference to tbc 
n^rrous syBtem (NurveiipaLtiolo^c) have been elevated to the 
prejudice of phytiaU view* (Nerrenphj'^ik) ; for hero, in rortw- 
quenee of ordinary anatomy betn^ inajdeqnate to pxpUin pxthftlo- 
^tad i:haiigps, Ulta&f or nri.her mert; wt^rda, havtr l>eeii itiiacrLpuloualy 
borrowed froru organic cheraiitry (by those vfho were perfectly 
ignoTiint of Om ficicnoo) to expkin tJie mtntt ewnpUofited proeoae^r 
of which acarocly anythini- waa known hut the (inri\ miiltn. 
Some adherents of the pathologico-anftiomiml arhool havr prrv 
Mnted uj with a theory of tiic era^ei of the blond in different di»* 
cues, aithvugh this i» a view bi which no chcnunt could nt prcscjit 
Mcrioualy concur^ Thin Kh^orf of croMU hat been »o tliorougfaly 
iDTeitigated by phyiiolo^Hts in rvccnt iuneai, and ita want of 
fDUmbtivn made mi pviilrriL that wr nrrd advert im furtJit-r to h 
lliaii to oStim-e thji; whrrc ndmixturcs and separations arc oon* 
cvmcd, the chenibt is the only competent fi^de* 

A third circumstance which hai led to mUeonceptiona in 
ph etiological chomtitry depend* upon an ovcr-eitiiDalc of the ralue 
of citenijcal auxiliariea, and a cnmplctr ignonmw of the prnicnt 
rondilion of orKanic rhe^nintry* Have the numerous analyac* of 
lootlnd blood inMituicd dLiring tbc Uit few yeara ful£tled the expco- 
Mione of phy»ieian« } With all dnc Hjntitiidc to the indtffati^ble 
inT^ftlgalort who, with 1^0 other aid than that which w^o^ehftniAtr^' 
could offtfrf lioldly attrmpicd 10 throw ligbt vu tliosi- nbarure rnqtii- 
riea, it must lie Mlmiltnl that, when we lerioualy eii(|ijirc into Uir 
fCCOonperiAG of all their iahoura and ucritice», we £nd that the reault, 
tUho«jch too dearlr bouisht, waa altoccetlier iiMdoquate to aatinfy 
the requirpmenta cf pilhulogv- Have the nuTncrous ai^ync* of 
the urijic led tu much itiure llian tlie aasumptii>n uf vcvenl nrv 
ape«iea of di>caK. or lOHsdlcd diatbcMat Althoo^h «« tvigltii 
hav« anticip it'-<l Krceter resuki, vc cnn hoirdly wonder that the 
clbrti hitherto nutde iihouM rither wboUy or portiaUy bare 
dvMived our expeeutkwt ; for although tbeu inveaiigatiuna may 
hare rendered i-hemiiitrr tio unworthy auxtliMiy to a phyaiceJ 
diafttooii. analyan of nxirbixl products ouoM hanlly aflfuvd an 
ifiaighl into the rhemieftl laboratory of iho orsuiiam, yrhkie the 
mnnt were w^uiinx to provMute thcin with the tcieotdle aecuiK^ 
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mtufuble ill Uw rSM uT miiM^n] anslyaM, An'muil dieiimuy m 
atUI wbolly natible lu affurd iis a precise, an*\ at Um; CAinc time a 
pncbcoUy uieiul meibod of invcstigiting the blcKjd; And tow 
abould it be utliervise vhit« vrc continue to bv iii doubt rcf^strding 
the cfi«mica1 nature of its or^icinry c<^nttttuent« ' The mmirnil 
itubtiunors tif nonntil bUiud axv. mA yv\ Oi-LtirLuincJ, ur, ftt all 
cveiitSt oocuinoc to l>e uiadcr tbe mbjot of dispute ; wc ftCftTccty 
kaovr ikt nftiDea of the fotty matterH it oontaiii« ; one of itA moHt 
UEupotttnt eonstituents, fibrin, c^nniot be chemioilly exhibit^ in 
ft pure vUie ; w« tirt ignorant of ibe nature xrd mode of HecTctioti 
of l.h^r <jtub«i]iH of tiM- blfiod-L-oqn^u^trs ; we arc «till Tap Trunk brin^ 
Mc Ut separate Hiid dcicnuine ilie so-tailed protein oxtd« ; and 
wv ore oUo ignorant of iho exeTeniet)tJtioii» ftubstanc^s occurring 
in che blood, llow then, amidst these and a thousand oth^r 
■nontajntie^ and doubti, cran elu inve«tigiition of th^ hliKtil he 
KrimtiiicALtf end tniistworthily condticted? Wc nniLlr^tt hcAlttiy 
aiid morbid oulk, and yet ve are ignorant of the sub*4an<>c« who»c 
ad.Qiixtarc ire hare tcvmcid cuein. The orinci in its morbid con- 
ditio, f^rtsents many varieries; and ycc onr knowWge of this 
accfKion, freqomtly u it haat been analysed, amnunu m littlr more 
than an acqiuinUacc with tlic quantitative rdftlioiis (j>f nome oT 
i la principal coiDtituent^ ; creau nine and hlpimric acid have not 
bceu dctcnntucd by any amdysi% ujid duiibta arc still enter- 
laJn«d by B'>rae chemifltSf {although moAt unjuKtly^) regrirding the 
presenee of the latter in human urine, while Hbaohitcly nnliitng 
is known regarding ihi> meat imporiaiLi pigment of tliis srE:re* 
DOfi« Many eJij>erimenta have beun riidule and iheorica broached 
on DQlntion and di^catioin and yet to almoat Ujc present day 
tbc •sisCenc« oC lactic acid in the gastno jmee has be;;n con- 
tested- Although hypotheses are not wanting cvgnrdtng the mode 
uf actkni of pejmn, vc know nothing of iu chemical natun-., 
and wc are wholly ig^ujniiit of ihc proxiuiatu uietaniorphokis 
of albuminoitt b<jdic^ in the stomacli during the pr>jt;cs9 of 
digevtion. >VlI1 Mulder he able, even with hia most accu- 
rate nnalyaet, to Hippntt hi« protein th?nfy by tht- aid of lul* 
nhsinile nn<l phc^phAmidcf or ift ihia ttrnn rlnHtini^il mrn^ly to 
iitdi^tc a put epoch of organic chcmiairy ? When such a the 
fttalc of animal chemistry, can ve wonder that there should Iw 
obscurity regarding the ohetntonl pruce»Aca in the aniniul budy^ 
their Tarious iMjIiUccI anil combinml atrtions their CJiusid L^Diinetlon 
and llieir dirpmdeiice on extenial inilueoeiM nnd internal con- 
ditiona^ Unfortunatclyt we might be led to bclievei from the 
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leisures aiid writing* of miuiy phfsicui^ that, trusting to the 
bpl^onstir and often highly npodirtic ax«;rtionH of certain cWmUlft, 
they ft-it trcjiv ni hftvJn^ aiidirtl \hv »1jjccL uf Utrir eiiquiriMh 
AkhoDgh at prmcnt little mcar thiu» the direction i> indicated, we 
mfty hope in dnc time, and nftor jnaumc»blc vfiorts, to kc our 
ondcavDiim crown c^d with wjocon. 

After having ht'p<imt ncr^ukiiilnl witli the deftt it*; icie* ami error* 
belonging tn tikc dicuii»iry of thr viuU prucvaua^ which wu no |>n>* 
mircntly brou^^lit forward at on curlier era, wc will now p&u to the 
iiictlioJit and principlOK by whjdi ti\tn\c thiH ticieiico oan 1>« nuKUr to 
Aillil iu ju«t re<qu]re^iieiiijt. Tht? diud i^ult oi all phftlologioo- 
diemic^il inveiiin»Ui>h& Is a^uwedly that of j^niog an at^'urale 
kj»jtrlcdj;c of tiitr p[v;;rcta aiid cAuaal conncaion of the clieniical pins 
BomeLiaouerniifi;; llicvltaL pfoccfue*. To alt&iutoihbltnowjedget 
It it not ftulbcicnt lo d«tacb ftepurate parla from Um mecbanUm of 
the whole, and 10 funnau opaolon of lbecoinb]nc<1 action of vooom- 
plii:ated a dicinic^l itrut'ture frum a mare or least MU[Mrii<*ial eKam- 
inatiuii. Attempta Itaie already Iwen piado to catablifth a splen- 
did theory of tho uae<aa)orpht»b of Uaaocs but notwilbttaudinii 
the many able beada and lianda that baftt beeti eoga^d in tiie 
bbonr, it ia atiU dotictent in IImt eiMntial of a M>lid foundation. 

It h tinnecnu&ry to prore lliai V!V muU thorotighly undn>i1and 
the aubHrattt uf t\K mtrtAUHjrphobid of ihu Aiumal tiuui^ l>efofc wc 
can venture atx opinion on tiicnatiu« of the proccaaea* Tboeuieat 
support* of phy«iologioal chomintry are to be tovj^ht, tbere^nre, >n 
gMienl ovganio cbemittryi while the study of tho organic «u^ 
atnia of tire ;kiiiina) body, or Eoo-dieniiaLry conaiitereiil in llie 
atrict kcuMj of tbe Mtiad, moat iMwtaaarily constitute an inlegraJ 
pATt of phyMolofpcd cbetiUAtry and prove a mosL cftcicnt luJ 
towda ita devolopuicRt. If soo-ciiemiairy erer ful&l ita object, it 
muat be Ivy the jnint ai<l of cliemtntry and phpiology ; that ia to 
Hiyr indiriduul «iilibtimcra must not only be folly ej^Aminoil in rvf»* 
rcnrc to their chemical vuluo and tbcir place in tbc domain of purs 
organic ehetnj^try, but they moat alao be observed in the more 
geiier^ reUtitina which eitcb may hear to the animal or|;an)sm and 
Its nictamor|ihosit. In n word, tl>c phyaiologiesl value of eaicli 
aubttan;:c should be as carefully ooDaidorfd in soo-cbcniistry 
(tlw Im* of piijmlugtoal cbembtry) as iu pure cheiuntry. It 
suciuM to uii that lu treating of loo-cbemistry (in tJie hni volume of 
thtavork,) wi: aboil th«bc«t attain tbia um byadoj)ting tlw foliow- 
ing nmr^emenl :--^nasicly, by treMiiig of the fJirmicvi relations of 
cnch Uidyiu rrfcrrnccio itaprri|ier:Ktscoflipusilinci, romhinnlinna, 
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juitl mode of decvtn position, \U pKpuutLotii Uic mctbod ol totinj- 
for ltt4Adita quftntiUttvodcUnomAtion; in csplmnngthe pAytit^- 
tp^fmi rdaXionn of each vuhaunccj we shall cnclcftvour to d^itcr- 
mine lU ucctirrvnct^ in tli« aniniRl Wljr, and il4 origin, (vrbettier ll 
be prQdiic«4 Tvkltin of widiout the bodjTt) luid frocD Uic^b^ve con* 
MdccWWMiVGfrhklltinaUf ottcmpl to deduce ibi plijruologicoJ vftioc. 

We shftU treat of the prop^rttn of each ofg^nio aubatrMuiii 
b«fbro eontidrhng the »niEilning cbcnucal r«LMiun4, imitappcAn 
to un b»th un|inu:tii^ an J iltti^ca] hi b«!ginwiih tlu! hkhIi- nf prr- 
panttcxH OS u nsunlly dotK ; uitpnctLcol, Hccnus« no student can 
oomprchmd tlie nkodv of prepftr^^uofi when he is not m aomc decree 
icqtiAintcd vntb the pr»pertit« of the »uU«tftnce in qucabon, and 
Uio^icnlt U«cftu>e we luuat Iin%e mjtih? iJcoi of n body liofnn; we c&n 
aitviupt to |in;|Kuv vr CAlubit iu Tlit »itiipwilvm i4 u UhEv must 
ncccuonly constitute tlwm<»t im]>oruiiit subject oF co numeration 
after it4 ]>ropertie6 ;um1 its pnoci|kol r«twlion;i lave been duly noticed, 
for it IK only by »iich lafons ibaE we cui att^iiii to an klei uf tbe 
iiAtore of m «ub*»lsnce» mid of tbe plaoe It occuptM in llic nyitem 
of orgBiuc cheuiibUy* Hence Uiih auction muu ni>t Ih' }i;nEi<^il Ut 
m mere cnnoicrnktion 4>f anUyw» or of eiDpincol furmulo;, bat miut 
embrace n consideratiou of tlie arKum^nlt tbnt nrc utduciblc in 
fovov of tbtf different viowa of the tbrardleal tnteniAl coriaUtution 
of a ftubfttouee, &i>d wbiL-b ure briefly exprcs%<Ht by the mtioaKi 
lonnula;* Tlii> uitlbod u i>t tite {^soeis imiKinnncc for tlio 
re<!Ogt>itJon of tiie pKy&iolt^iivil rclutiaR* of organic ftuhntnncc^ j 
woMiCt vitJiOut it, u'u arc oiijible to iirrive at any loj^cully cor> 
roct judifQi^nl re^nrdinj; Uie origin und Uie pbyuological im|>ort*tJue 
of dlflen.fa »ut»tAiwe«. If a knowled^ of the outn|>o«ltioti of 
an nii^iie vub^ltu^re n«re nut ni*ct.'Hiir)c ui tite iiimTi|£)tlujii uf 
its ctfmlfma/wttJ lutd prodttcU of dtc^mpotilion, »c nbuuld bave 
ptaeed it after tiic Lktierf eirioe tlicy ounstitutc tite Mkfc-it grom^di 
frofD vhicb we nuy form an epiiiivn of the rational eompucition 
of n btMly. A careful Mudy of tbe prodiicta of d^oomposilico 
b h<nrt!vt;r tlie imifi? i^ccnaArjr, niiux? it is tnnuily on thrt« that 
m niuit baae our view of tiae metiun(iq>ltoNcv cjipcricneed \iy any 
giT«n feubfrtunee within the vital spbejt* 

It ia only when all these relations have lieen emiBidc-n^l, that 
WC lAkmiX deem tt <:xpedknt U> enter upon the different metbodi of 
pffVp^nUJtin or oxbibition, for then only c«iji tlie directions pren 
for tbe teparation of «ub^t4incc» be umlerattMid. * 

Bcfure roii4jderlr>g a 8iib».tanee from n jihyviologicnJ point of 
riew, we maat eJiamine tJie niuiuih by wlucli wt^ euv Iwal able ti> 
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demooatnU iu pfocuct iu the unimal juices «nd tissues. Ttie 
^<iBlitMivQ Anolr^ift of i>r|i;ftikic bodies is «tiU fur behind tlmt of 
inorg&niG bodiev,1>u( Attention to tbi? point U the mgrr nc-rrsBLnr, 
■iiMW <leAdenC invrati^iion* loo often lead to huty iinci cnoiictnui 
opin'tuiui. Nor docs Ictt hrith/rtAUcc &tlach to a correct otimtte of 
the iDclhoda tJi&t have been employed forthc quftntitttiTc dctemii* 
lution of the xnaiii coiutituciit« of ^nal Aui<b ; for it ii only by 
thift mtAiit thnt we c«n fonn nn opinion of ihc valac of many of 
tiir r-ii»ting rjunniitiilivj* analy)u*K iif pliytiolcigiml nml |iAth4>]i}gieaI 
products, and of the coiLcluaiona which wc arc ju^tiJicd in deducing 
from ihoin. 

Tho phy^iolo^oftl oonM^croLion of every «ut>»tftnce muit of 
nereMily he primarilT hniiwl on it* mndr of oecvirronre, fof vc 
eunnDt form any npiniDn of Ukr impcjrtAnrc of n body in it^fcmiOfl 
to tl^e changes of aniuud ni&lter without ktioning where, m what 
rdationfT nnd in what quAnllt) it occurs. When, however, vchme 
exuuined the orij^in and decomposition of a suhstunce^ we haxe 
obtained the firmost base for the expUn&tion of the vital ebemi<^ 
proeenifa. 

After havingj in tljia luanneri faiulltiiriAed ourselves witlk the 
OTgftnie s«bfltrata of the animal body^ ^x are still oaly on the 
thfcakold of the study of \he oonstitution and fonetiona of tht 
aniBul juicee and tissi»es. Before* tberefoiv, wo p^Jcced to tli« 
aotuAl Mudy of physiological cliemlstry, (namely, tbt thctiry of the 
ii]etnitM>rphu»is of niatlrip or nf ihc K^JO-cbcmical proceitseM,J wir 
take into con^ideratioji tlic bub^Unccs with wliicti vrc have nlready 
becomo acquainted in soo-chofnistry, regardiit; tliem topo^raphi- 
ealLy, in reference to their simultaneous occnreneej^nd their UctkI- 
ing and arlmitture under the form of ammal juicva, tiuura, ami 
ori^na. We may eitend lhi» daiitilicmtJon to the animal Hiiids ns 
Tell a« to the da^ucs and entire organs. No one will deny that 
the knowledge of the eh^^micul ron&titution of these more complex 
and frequtriktly ramhlr pnrii of the animal body b another baeie 
of phyi^mlngk-jil I'Unniitry, for it is evident tluit if we woukl trrat of 
di^mieal proci'^v^, tAc uu^ht to have ■ kuowledge of the »b> 
■tanoes implicated tn tlem, Thts however, cannot yet be oltaJncd 
in BOo-cheniistTy m tlie sense that wc Mach to thts leienee. We 
here eater tl»e domiiiii of |*hysiotu^, Ln u f sr u we aobmbt the 
direct results of phyKittUtgUtil aetitms to an investigalioni whieh how- 
ever mufet siill he of a punrly chenikal and tMfntnlly aoalyticai 
chnnetcr. 

Tlie province uf chcmsUy in the coiisidcrution of the uUnwl 
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ffuklf ftnd tu>ii««r i> simtUr to tbal of mineralogicitl chemi«trv, for 
Ai in die on« c&4f, ir^ wek for eluekiiulioi; reapfctingtheproMmAte 
awtatitueaU of ofUrii blghlv compliraud OMnpounc! mincmli and 
rocks, HO in the othCT we endeavour arLhlyticAlly lo determine 
th«^ ronitiUJtiOD of ammxl fluid* aiid solid organised p%rU by the 
aid of ihp knowlHgewe 1»to alrpftdy obtained from *no-i*rtnktry. 
Ic W9n in tlic»r dnta tlut tho nature of pTiy^idlogicitl nnil patho* 
tosJCid diemittry W7k« forirtrly studied, u>d il ww hvUertd thatt)i« 
propcftct Uicmickcn iri^M he determined directly from the knovr- 
Icdgc ttffoTilcd bf «t]ch analjrscA. Tho fftUacy of unch a ▼]<« b prored 
Ml lea bytbe alate «f our knnwWd^, Himr ten years nricv, rt^^pud- 
tng ttie phjttoJogy uf nuti^ition aitd M-c-n-tion, tlinn hy tliu uuEoeroua 
erron propagated nnce Ut^t period in rdevrnct to the chemical 
pTQCCMoa m Ui« nnimaL l)ody. What were analyMn of the Mood, 
iiriM, milk, and bile licfore thb epoch, but mere iioUied fa<?ta 
delSrientin thotf Linka tltat ought to bind th«>iTi to tie rht^nry of 
nutrition and pecretioiif Phynology then tet;arded vuch an&lysca 
more aa mere acecs«onc» tliao aa oecctsu-y raeana for the coiupre- 
henaion of each proc^^s- A more exAc-l, ulthoo^h by no means a 
perfeei knowledge of ihe chemical qualities of these )iiiGeavas ahH* 
spqoendy acqaired, aiu) hence it waaaLternpteJ ti> etlabliah a more 
intimate relation between Ihe cLctuicul runatitution und tlie phy- 
dolopcal function ; but from the nhafiice of u pr(i|>cr nnulytic&l 
fi>un<ltt]on, thia method not unfrequenUy Led to niiEneraiis perrer- 
ttOQB and dangerous error^i, aat ire have alreuijy stated, und at we 
Height iUoatrate by a hr^e numWr at ex&mplev. Alduin^h tlie 
reouUa of tJie cbeinickl An&lynit of the animal jutcea n:hay afford 
invkT iodictttiona of the pro(e<t3t>i« diey by no nicanx cnshlc \i» to 
jt>dg# of the function itself, havn^v&r niiTiierouK und eompleta they 
may be; and it la only by meant of eiperimcita foufided on the 
oompoaidon of these fluids that vie are ahle to arnre si any «atla- 
factory eonclunon re^ardiiit; the tmtureuf the prucesbCH in question. 
The rtudy of the aoo chemical prfjceaaca based on Boo-chemiatfy 
mnd 1h« theory of the antmsl juiees, uppert^ns to the third seetioit 
of physiological ehemittry, the theory of the melamorpk^osis of 
tifsnes— 'of nutrition ami leiirelion. It tian already 1»^tD obHt^rved* 
that the actual object i>f phyHiolugtcaJ cbcmtitry in tu exjuniiifi tite 
courac of tbe chemkal p!ienomcna of the aiumol organiam lii thdr 
cniaal connexion, and to deduoo tliem from knovn phvKical and 
cbettitAllsvt; or in other wordt, lo explain them soieiitidcAlly- 
Even if ve regard tfie chemical subctratumj ta made known ta ua 
by PKM^DiiaLry luid the theory of Hw juices, tn the light of a 



to be pursued bcfortr «T oaa rcttcli tlie pfn(K?r objrrt of our enquirko. 
It ia here mcmt cntfJittal that w< £»h<Kl(l be well acquftint^ with tHfi 
pnUis to be foUoH^ed, for in our leareh iiftcr truth we ire oompell«il 
to cnl\ Id our Aid h^*|K)t1t€9M u'hioh might easily lettd ua into the 
Juniaiii iif |iunf fKliuii. 

As lou^ 03 loo-diemiatrj tvni] tJic llicunr of t\tt jucca contmufi 
to ucrupy th«.'ir pK^sent aubordinate pontion, t1i« only metJiod by 
vr)itch tli^ fi>und4tian necetsary to MU csnot investif-ation am bo 
QbtBiDed, n that which vn mny t^rna tbo statitlfi^ LieMg, 
BtnL^ir^Hutl, >Liii1 VnltfiTtiti havr imlriril, wilh h niorr* erirrrirl rirw 
of wlhki tf bH rc<juired, attcm]>tcil to conip&rv the £na1 dfvclt of tbo 
whotc with tlic tuaterial aubktnta aiit)|»lied to the orgviiaia* We 
otnn^t, it ia tiue^ ftrrive ftt any oont-loaion regftrdiiti^ tJie worlcinf; oF 
tbeprooenitxlfbya rnereju'ilapinilion and quantitative oompofiion 
ijif the ingnta aiMl excrelu af the aniiitftl orgnRisni, any more limn 
we can judxc ot the cnuacs and coune of dtacftsea by the ikumber 
of ffttul caM-« rccprdvd; but luch cxpffiiacnla fiimiah ua with 
certain ^erieral remits which Bcrv« w* f^uides to ft^rthcr LTivMtiF^^ 
tio»«- Some of tlie mo4C important que^tioin, whoM lolution waf 
apcdally nen-Asary, were unanswerable hy any other method. 
Thtu, Uvr itialaiice* it ww &»aertain«t, by an ariruute inTexti|^oii 
of the fuoU, and ita compumon with the CDontitueats of the excreta 
and of the nuirioni fluldB. tbat in tbo ordinary food vf animjib, 
albuminous fiubvi an cie< ocntr ii: auOktent qtiAntity to e<>i pctimte 
fnrihe nitnj^i.-'rKtiift niatien Wt in the pn^oen^ of piutnliim aj>d tnthfi 
nketaimwphojiA iiT tissiae ; while it was thus Ml the saai»e tJtae 9i1iown« 
tbnK the animal orRaninm ilocs not nece^iarily poaMKi the pruperty 
of i^etKTnUDfC albumiiMJua matter from other fubtt«nce» eontniaiag 
nitrogett^ The t^ueation whether the Animal oqjinniara pmaoard 
tlie pn»p«1y of penrnth^ic fait wan anvwemi in a ttmilar nuaner; 
anil at a ttell known tli&l br meanii uf Hui^h il&lisLJi^i) ulKtrrtaikwiH, 
(eoTOparirt^ Llw bt oomtaincd in the fotxl with tljat secreted in the 
eellulaf tuaoo wa<\ mixed witli the excrementsl the oontMt <«rTied 
oil betureeo LicU^ on tbe oii^ mIc^ and Dumai and Bousaiiii^ult 
uti the ntlier, rcxardiTi^ tlie fbmaatm of fat, wm finally derided 
iu fa^ouruf tsiie farinrr. 

Tliia atatistienl mctJiod |> r ca en 'ca ui fron acttiaj^ sp onten- 
alilo hypoiLcaeA, and profeoting fdew oxperirmata. How bug 
were the mmda of natnnJ philofOpbfrv bivinted with Oie ilht^on 
that aninnal bcalitn ivoaaeaaerl the power of grneraiing mineral 
diaMat>< ai linw, mm, aulphor. Ac, from olhar clvnienta, or erea 
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(mm nodiingl U wvsilita mHlxxl altiaR vhich exihksu! thi- iirrfrrt 
nullity 4jf tlw nLatinfttcljr dcrcn<li(fxt ilogina of t))e ' viUil force.* 

SiatiHtKHVcbcmicftl investi^Uuiis Piay acrvt oa chcc^tM tOf or 
conttraiatioiiA of oth«r «iu|uiri?:i onH mHbodb of eikquiry ; thuSf 
for m^tni^cp, Boomin^iilt, hj » comparii^nn of ihp nmtiunt of 
luLru^^ifii iu tiw «xcreaacnu villi ihat in Uic food, Ijla fully con- 
firmcJ tlic vspcrimcfttA CMde fir Dulon^. VflJcfititi, Mard^tid* ftiid 

^\htn, wljich npf>cnr«Yl to *hovr tti&t Cli« anunttl body lo»t a iJight 

'4iu»ilUy r>f nitrogen \>y vxhu^ntkm from the lung«- 

Tlre «rnd]Ltioiil oiHIiim! vrciuld, l)w>rH'iirp, 3plH«r to tM- nn^ of the 
nso^l important aidi^ tnirarrlji a Mduliori of nomc of tht more 
ffcnec^l 4iiK4t*onft in rrfcrcncc to the rnctamorphosU of the nnimnl 
tlMUf*. U'c mti«t, liowevn'r be cnrvful not to drduoo mere ftKnn 
AiBcb experiments thkn wlmt Uppmiittcci hr the Mn\\i]c*t induction ; 

■Ibr tlif* rrsulti drrivnl frttm thn mrthod have iiiLfurhiiinirly tno 
nfir-n l>«-n mule ta ykM »iip|ion to the vugiint fictions aikI tke 
l^jlJcst ^[Kcvlntion*. 

U accd cArcc-ly be otwcrvtd that wricncc should not rest satin- 
fwd «itfa ft kTV]«'l«<1gc of tbo fiiuil rosalti of chcmic:il pnit^e^flnn in 
ihir AtiitAil liody, or villi the hMrrCinn of tlir <lErmi[<SL] dignity nf 
thu riUl process i» sumijkJ^ liJt sliould be modr to er>tBr mor« 
deeply iato tli« course of tli« scpft/nte proce%«c», Aiiil into the 
cmussl rdstioiis of ptienonicnn. Mere the nlAtisticaL iiicthoci mnnot 
of coun< flJTord any Jtmstactory tolatton to oxlt enqtitrios; for 
vrhen irp hnvp RMTurtiuoud hy thU ripnnmriitnl molhnd that fftt iv 
formed in llie siiimftl Ixidy, wc muwl, Imrn fnmi other methods the 

I atftnticr in wlibch this sub^ttncc is formed. 

The method by whie.h we may eiAminc the course of phc- 
rwm^na snd thd <«IU4 of their iu(HvK«ion, might be nsrnod compa- 
ratief anaiiftif&I or r^mttira-^jytrrimtntait in n% fnr sn ifie ehemiefll 
pLenomena of l.he living body nmy be ariifieiftlly imilntcd, snd 

\^he dKmiCttl mclAawrphoaes of eertsin lubst^nrea e.^^tcnial lo tins 
vita] sphere be eomparcd with tho8c M'ithiti the influence of t}ie 
▼ital pfoeemeir. Llcbiff and hu sehool liav^ here done esb>entitxl 
s»rrice. He vmt led to believe from his bi^tntieiil enqniriea on 
bis, thai ibese nubitUnrc^ in tlieir inmsmiMion thrtfU^Ti the 
or^iLtMii, were ii^ surest me^Murc oiiidised and reduLvd tii wut^r 
and corboaie actd» by which means they specially (Y>ntnbi)ted 

p towards the iDaintennnee of animnl Kent. As LjeT^;; wut by no 
mcftns meliocd to believe, m some hav«i supposed, tliat (tit wis 
n)ttsttfi»ed ill Uir lung«, xomi^nhtr- in the tAine rnnnnrr hs oil bitriM 
in a Ivnp. it was neoosary mote accuraLel; trj invest If^ntu its 



gnwluftl mctamorphoKis, and it^i tiudHition throujch different sU^M 
of oiidutioKi and into Ixiriics t^ontnininji n lnrB;cr quantity of oxygen. 
Ht lH*Jiev«l that he couM mo*r renxHily nttnin ihU ohjcci l>j' the 
coinpamtive mialvHcAl m«tliofl ; nnd timrr hr «nil b»i iirhotk] 
entcrvJ U[>oii tt aerifs of fxpcrimcnt* on ihc numcrtrtis products of 
dfcompoaition of fatty matters, and more especially nm their pro^ 
ducta of oudation ; &itd although we may rtiU be far rvmo^-ed 
from the objeet in liev, tbete enquirieic have enridied uk with 
mnny Vftlu&ble rexnlts- A «iimilnr miitnficr in AlTiirdui] hy lite 
geUtigciiouH tL»ue« of the animal body; for although our histo- 
logieal and etntifttico-chemienl inventignttonH lutve r^ot Uie shj^htc^t 
doubt that the ^latin !■ formed from the albuminoua matten, the 
prooeHH of Xh\n metamorphosis is ttill wholly uneiplainetfl ; and 
befor? we Khftll he jiisrilird in forming an opinion recanting tliis 
nictfimorphoai»r and cxprcMin^ k by at chcraic»l equation^ it ia 
indispcnaably neccuary that Tc shoiilil irreiiigntc the mctanior- 
phoMa experienced by akbuminoufi bodicii during their gmdual 
oKidBtion. We are indebted for theM new* to the adtairable Ln- 
w^igBiicms pnisrtnitiwl undrr Lip.hig^K dtrer-tinn^ h* Sc}ilif|»er 
and GorkclbcrgcT, on the products of oxidation of albuminoni 
bodica and of j^datin. 

Am we learn moro thoroughly to invetti^te the procoAnc* of 
putrefaction and deeompoKition, and that of the dry diuilUiion of 
individual attirTml itilisrnnce*, and therefore the hetirr to tindmitiind 
tHciT regreasrirr metamorphosea, we [nay hope hy thi* koow- 
Icdgc to arrive at n deduction, twtaed on eome probabililyt re- 
garding their progresfive metamorphoftM. jVniong thf« probaUe 
deduetjona we may ptaoe Daisaigno'e discovery of the decompoai" 
tion of hipparie arid into glyrinc nnd brntnir add, f.ichng'a in*' 
Tcatigntion of rreatin, and hia pupili* annljsen of glyeinc (gtjco- 
ooU), which although they do not yet afford ua any perfect diia- 
datjon of the mctamorpho^ea of animal nintt^r, ncvprthde** yiald 
many %ttra points of support for future ffnquirie^ on xhtt vtl&l pro- 



A third nutbod» whi<Ji alihougli freiqvieiitly employed, haa 
hitherto, from the imperfect Mate of our knowledge, yielded few re- 
liablo reavha, i» the plkifHoto^c^-tJ^penmattel, By thin term 
we would deaignato that clai* of enquitioa, in which obaa^ 
Tationa an* made in the living organism on the rcauh of ctr- 
Uan eonditMKia on the progrru of a [^ytvilngico-^hmioal prc^ 
ema, utd on the dificrctit sti^ta of Uiat proc^aa. Wc arc awara 
that we ahftll nrver lueoe^ in artifirially rrproducing aP the 
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prooeiaM &ft t\tvf occur in l)w Uvln^ hoAy^ liivc^ we are lipre ha 
Itttlc Hbk la ciili Ibith (Jw ncmurT con^lilion^ ArttT rfUlioim, as in 
tbc fununlion of iniikcnftb vid rocW?>. It U. dit^iTfi^rr^ Uh^ zut>re 
ncccvmy to obwrvc a process of wliicb vc ouinot jtudsc by iniit** 
tkin^ tn its cour^ in tl>« UviTk;- Ixxlv. uid for lht> vnd we muftt 
cb^fly etitptoy nfttiirel physl'tlo^al means. Among tljf«e ve may 
rrckon the invratigitLoriA that tiAve b«en maide in reference to 
ihe conleiita of tlie fttomach <Iiinn^ the pfocc^t of natural 
digeabon, to tbe cikcaiicul cliani^c of tnciiriclual aubntancea in 
the 4ftTdopnient of th« e^ dunn;; inoMbatioUt fiid to th« de- 
patd«ncc of tbe prfxltictf^ of reiipiratton on diflerenc eit^rnii] 
CPDixlitianft. We may further juld thoise experimeTita tJiat have 
Iven niaile oit tbe dian^^ vd iiKlmduu] sub^liiiieea during 
ihar pa3M<;t through the unimal organUni. or on tbi^ effect 
of diffietetit imda of food, and the tnetatiiorpbovt-^ of cenaii* 
•lutnent vobuances dorin|( the process of nuintion. Tb the ume 
mMlwd belotq; aW \At}to\u^co-f^itni\ntl evptninenlk, a4 for in- 
rilmiice%obaervatioti*iouthe(iunteui3uf theiiLteatiiicaAer the closure 
of tlie comnioii hilc duct, &rd o:i ihc hlood aji<i other floi<tf after 
esTtirpatinf; or tying the vesiclfi of die kidney*- Chemistry^ unfor- 
tariftlely> loo often faih us m permtt of our deriving from lliia 
mrihnd aII the n^uli^ irhicb U. H|i|>eAnt 1o pruniiKe; it inu^t 
btmirxer, ultiaiately funibJi llie kcy-slt»iie to all |ih)Atotogic(^ 
dietDtciJ cr>quiri<^wbkht without itaaid, would continue inaoluMe 
eni|tinB4v and would admil of hypothcti4:!it mtlicr ihnn liciuai 
evplwiat&on. The theory of ihe metamorphoiis of animal trnttrr, 
witlivot the tiipport of Bucb a pbyunln^im-ei pterin icniAl fmmd^i- 
t>ua, Biiul coiititiiie ii> he atlcndct) by no Itttlc rhk. 

In concluaton, wc would advance a few rcniarUa on xht place 
wbicbphyaioloc;ieaJv)ienntfitfyoccu[?ic8, oral some future period will 
podipy, among il*c auiiUnry ml^■lical aciencc*. If ihc linwl ivsuk 
of all jihviidlogTm-chrTnirnl cnqiiirir^ he ihat nf roTiipri^Kmdiiig 
the cbnoLcal pbcnocucnu of unimal lil^ in their different phoaea 
and in their cauaal connciions, H \% obvious tJtat wc must louk to 
tbta acicnce for a iiQlati<»n of the nmU tmportnnt quc-Kti4>nf) of 
phy^tologT, and of mrdioine gr^nrmllr. It CAnnot be drnted thnt 
llkDSl of tbr phrnnmriia nf htiitiiid lifr eElli<-r t'on^ifit in or are 

iinpan'wd by chetnicAl proocKken ; nor cak wc fonn nn ndequjite 
iception of the funcuoik^ cf the nen'ou:! »yitcm Hy nhrch 
perce^on and mohtiti ure rt^ubtct^ without the timul- 
exiatenee of cbemica) aeUons. For alihougli we are aa yet 
anable to mike nen-oua ariiun fully liartuornse wtth definito 

c 
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pKy»wlogical laws, or \o ideoUfy it wiUt c^rUin pbybie&l forra or 
tmpond«nblc 6Qid»t«]l pAijaiolojEical ciperimeuta iiidicute tlut it !■ 
ftltrays followed by a chemical r«&cttrint ftnd that tho rcrvoiu ajaicva 
«xp«ricncei cli^naicfi) c)tan|>ea by an4 tlirouph iu own Activity. It 
miiKt, indre*!, I)€ udmiltrd that w^y Rctiinl proof of «jdi cWmical 
iiiet*inorpIic»ca b u( present pi-rfi^tly unatluiiiaLIf, mid Ui«tt imr 
chcmic**! method* would here aiTord us no higher wd thmi thiit 
whidi the »calpcl yield* lo lh€ patbologicAl anAlotiii*iU But 
oagbt we to des|>air of att&intnf; wir objaotf becftu«e we do not «* 
ytrt rlearly pt'rceive the dirwtion we are to follow ? Weanneti of 
tli«seji»CH i» the cUniinifthtrd kri)jjre-^i1>i1ity of tiie nerves of neni 
but its CftUM auiiiot rt&«onahly be »ought for iri o-ny utlier tliftn m! 
^Komicol clmnfe, cxporteDecd by the con{lucting sulMtanee of the 
nerven^ Su^h st chem^cftt mctamorphofii* of the iHTrf* of aentt«^ 
friiin eilrrnni imprrrsAionn ran n» lon^r grrnlly eidte 
imtonishRient, since we have wilncMwd the une-xpcdetl pHei 
mcnon of a picture produced mddcniyt *iid ui it were by maglc^ 
from the cl>crnicAl chnngc* cQectcil by thr mys of ligbt on an 
Wi>i-d silver pUic. Should we iivt be p<]unUy joitified in ny%m\ 
tliat titr iotliiied plntr, whlcii nfU-r being rxpiisril fur a frw veotti 
to A Mrong light KtrrJ only Eutit uid hnlf ciTaml luugeef 
wc*ncd like tlie retiiw, when after repeated and coi^cinuous per- 
ception of AH image* it gives bock only the f^nt outlined of iho 
object } We may rest aseured that tlie ntrroue syttetn is not 
f-X4Tin]>t from i-lir-mir^l action ; and if the nervous ayatem 
QiUAt ^11 within the doniaiit of rhcmical contemplatioo, and 
chemiod ejq)rc«sion remains lo be Ibund for ita action, no lesa 
than for that of di^c«tiori nnd for the formation of blood, it ia 
acBfcely necessary to olTer hirthcr proof of the hct Uint chemhtrr 
b desijtied to pUy the moHt import mil part in ph^ology and 
inedtdnr. llowrvrr niucFi we mar ertdeavour to exclude eheiuislry 
from iTrUin phyBioh)gicaJ iriTe«tigatioii»p we shall always find that 
tt mt'oluntanty forces itaclf upon our notice ; fur without it we 
shall be unable to lind s phyaiolo;ci<^l equation or a pliilusophic«l 
eicpreuiun for n jtnx«aa. Inas.cientific |)0tntofHew<!henuBtryniuat, 
thcftfore*ber^mrdedasaniinraliiablieae<)tiiftilicntoph)aiiilui^. We 
have, tlien, 11^ cause to dre*d that Ciccro'a obocmation '' Suo 
fwi^^me #iK^ deiecitduM tf/femm eotUtmmt^'' wiU be applied lo ow- 
attfes, when we assert that phyaiological e^ientstry is the crowning 
piriiit of every phjsiolo^cai enquiry. 

Wh«ii wc lam lo imictittl physiology, lo patholDgy, and 
thsnpcvtiei, we sr« again reminded that chemistry ia indb- 
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pMi^ttble. U thers m uni;li? ftisoase ihat is not stieiMted by 
cliemksL chwiijc* ? C«n we «¥rr tiope t<t wnnprrherd or frxpUin 
the Hftture oftmy procGs», if we arc i-nonuitof ita Int^gr*) factora } 
Life cmnnot «xi«t vridiout cl>cmic«l moTcmcnts, <l»«ksc cannot cxiU 
witJ»>ut chpTOi*'*! change. Thwt niucli in refcronri? to pathok-gy ; 
trlfilc in n7|>r^ tii rhcraprmirSj it i^ almwC uipertlLmiK to olivrw 
tiiat dieiDuUy hrrcalAO pUyn tlw pnDcipftl part, for irhvrr bu 
modem pbarnmcot<^ sought iu chief support, »«vc ir cbvmical 
pro«6««CA &nd priticipiQi ? Aiid if wc h«vc ndmnccd lO far t^iiA^iirdft 
i de&r mvight as no longer (o Avcribc supomsitiml forces to medi- 
cbtFft« buL to ilrrive tlt*rir <r6k*i<3>cy (ipcHully imm irheiiiiL-fti 
pnj|)ert[C9, then niu>l d>rmUlry Ik; Uir MipiKJiting bjLus of pbur- 
mncoki^y^ Tho iiby&icinn »cta upon the body moAtly by tli« aid 
oi iDatter, vliidi reUirm iu oharactoriittic povcra witUin no teav 
than wiUMut the organum. If then nerroui action bkewi^e faiU 
within tbe spbere of chemtca] HMftjiniorpho**:^ the iVVnTinn (or 
AVuro/uv) of ])ti4rTQ«cu1o^sU mtut print^inly at lettat act olicmi- 
tmiiy on thU syulcm- 

To llMme W'ho &TarKl on th« i^ruunis of exact inve«ti|;atJon, 
holding faM to the futiHamentoi prxnriple that it ii frofo ^hyeical 
lava alone we must d«]uoe a true rxpUnation. nr<l thai by iiidu[?- 
llon only can we in^nu^pti: the- tauiiaI roniic^ion of vital plicTKH 
metu^ no further proof need be acJduccd of the tnith uf our 
aaaertion that pHynological ohemivtry oefupies ttic Jiixlie«t plaoe 
at&Oflg tlie sckDC«B auxilinry to medicine. Bren thone who tli^em 
wfitckX forces and apmal Ijms neceuary to the expUimtion of vitxl 
phtrnotoroM moal admit tbnt cbmiical tncthods are the moot 
ioipiirtant for the ioTtstisation of tficae actiona^ and for tiic solution 
o4 vuch <iiwBtion^ if, as indeod cannot be donivd, it ia only by & 
tboruQgb bive^dgatton of tbc phyucal (orcee acting in tli« living 
hridy ibat we ran become acquaintevl u-ilh a true viral forctr or vitnl 
Uw. With thunc tfcbojud^i- uf vital forci^s by aubjtrctlre fecbngs 
and would stamp naCuro with Uic imprtaa of their own idcAH, wc 
will M>t conteat Ui4r point of view wv have adnpttd; but leavo 
tbrtn 1o regard ehemUfr)*, like phy«tc« and anntnmy, aa a mt^re 
aoxiJury townnla an adequate apprmxtion aikI conlcniplation of 
mUuv* 

It now ooJy remainv for ua to add a few word* on the relation 
ol patholof(ical to phy>io1ij]|;ical chcmifttTv, Neither from a tbeo- 
ivcieal nura praftiuJ puint of viow can wc ronrur in Uie Bavertion 
tlial patl»ologkcal cl»eniiatr]r ht sepiuatr and lUfTercnt from physi- 
obi|icil diemislry. Experknec abov» ua the tinpmcticabiliay of 
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•uch ft i^pancionp for Iioit much ni^iitnl energy hoA beeti truud, 
as it irer^f In the tnTeitigiLtion nf unftttainfthle tilings; ia\d among 
t)ie>e we omj cUna jmrJuilngirftl ol^eniiftlry* wlicri not iMurH OQ 
phyAioloKictiJ pnnnplci. Jl would a^A^jredk he ^ing too hr, to 
MKort ttiat tbe rtatiml enquirer iihould iindcn«kc no expcrinicnt tKat 
could not affofd a definite Kolutjim To a wdl-]fTouixded quMlion ; 
bat ii inuHt \^ udmittcid that there ia nn almost couiiO^m iiumJ*r of 
p&Llw1of^C4>-cbciuiciil r-xpcrintcnLK w)udi liavc yielded no result, andi 
wbicb obrioo^j ruuld yield none; and indeed it secniA sc&roctf 
curuprebetisibte tbut wc ftbould &ttcn>pt to undentand ih^i 
which U ftbrorm^t whU^ we continue ij^ionmt of than wbieb ia 
noimah Before we [-nil itiHtituie n r^iinipariAan 1>etwefTn two tbiiigs, 
we iiiuat be fAiuilinrly ocquainint witb al leaat oac. Here we do 
not hy &(!>' [ncaiiH wUh lu mninUin thut no p&lbolo^oo-cl 
cnqtiirie:) uhould be prutieeutcd, for tlua would be «s tbsilfd tt 
withhold our attention from patbolofjy until wc tupposcd nur«elvefl 
fully efiliiftiteneil on the sulvjrei of pUyMology, ^Ve would, <nt, 
tlic cuiitniry, Hitiit our ohjcciidtia lo tlioM- an^Um of pjicliological' 
pnxlucts which have no rclalion to »iiy one leading idea, arc devoid 
of connexion with tmy tcientiricvJIy cwUbbubiffd faet, and do not b«af 
upon general chemtcnl or pby«iolo^ichl propcmitionft. Sucb invic*- 
Ugationa are so numcrauii, that our weekly pcnodicah are teldom 
without one or more analyMa of tliabclic ufiiie, ThcM rc»ulia 
wotild, dottbUcM ftSord additional proof of tbe wcU'C»tnbJi^e<l 
bet that augar it present in di^xtic ariitc, if %ie did not frel 
ax4nired thait the difthetcn ww not dii^ot«d i.nUI the cxiitmec of 
Mij^nr itiul \wr.n dpmnnMlniCfd in tbe urine- Wc Hcldoin mrrt with 
vxf obaefvntton on the relation existing between the quantity oC^^f 
iupir CNcreled in a ^vcn timcf v\d tlic quantity of food takot^^l 
during the aamo period ; while otlier and aimilar comid^ratioiu of 
e*\ub\ imporancv? nn* a!M> uitt^tllv di^retnirdcd. 

Tlif: ■evcnui(?r of |iALbulci|^iL-a] innu phjmilo^ca] cheaiiat/y ia 
even leaa admissible in a »cientttic than in r pnctical point of 
view- We will not here poazt judj^ent on tlie obtcun abalnwt 
idea of diMAw, but vhutever vtlue Mucb a vi«w uaj have in 
rercrrnre 1i> life and medical praclice, and however palltol 
may utrire artiatically to delinc it, it must continue iUogicttI 
rcfcrcnoe to theory ajid adeiMW, But whatever Tie« wo 
Imvo odopH, it tniut He adntittcd that pstliotofieftl and pb 
kfgkftl etiemiiirr ca^anai i-tut independently ,'^« view requiring 
circuoiBtaiJtial pnxif. Tim pover anil Uie lav renuuu the nune, 
whether tlie point* of applioation be more or Icaa remote from tbe 
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fnkniiB of iht: lervr ; thm rcBult alone b different, P&tliotogico- 
f'^MniU:*] pbeDORiriu ilo not arigiiate in tlie occurretitv of turn 
foroea or spcci&l Uw», bat merely from the cbumJcal poinU of 
«ppiifl«tjnn bcinjc acincwhat dt^crent; ttiat t> to «ay, tbc rolfttions 
•re chftngpd tinier whioh ihe %iibetnta develofw their atrtiunA <tf 
sduiity. Pathological g>h<Tnonir-nA frsn, therefore, only be recogikifted 
;-wben m«nif«3tod prcponderatingly iii some on« direcdou^ but thej 
oeoemlT obey ono juid the sunc Uw. A? Uie Itsttit of iodi^ 
fwimble eoadittona vrc cannot then TCg^rd them M ttDonulout or 
ibnormftL If protoxide of iron is no longer prMtpitaHle bf 
.alliBUes vben oc^knic mc\6n lav pr«T«enr, and if fihrin loiwa it« 
tpacitj for con^lalinjc in tJir prcxrnce of cvrtiiiri khIU, ve no 
«|if>1y the term dUtand to t1ic*c «ubvt4ncc!t than to ft dodt 
whkli Mop> beoftotte the vcifrht hns ran down. When, in con^e- 
queoce of Wf loflnenofT Ihc napillnne* bceotn« diklcd. and the 
blood coniained in lh«in Kti^nien, exudes, or roaj^iiUtea, we 
^ia indml renogtibie thr ocrurrericc of lomctlung singular and 
of ordbftry occurrk^ncc. I>ut noUiing imlrpcnduntofn Ian*. The 
physician m«y deai;^nte iTiUnniin^itory aymptomv oi iibnorninl and 
morbid, but the phtlovophical eiiqiurer teei oidy the nccenvnry result 
of lams v.'ling vmlf-r diflrrcnt rrlntioiLi, for he hitt to d^sil only with 
^fixrd UvTM and not with tuU-i^ flbouiidiit^inri(Y|]tit)nK. Tlic c(if:nii»t 
mn investigator of nature cveii vrhcn occupied \\\ atudyijig p&tho- 
^nl proceescs, ns the physiolo^t is still cngo^ in physioiogyt 
rhen turning h\% attrition lo the leM freqaent plienomena of the 
living body, for ibrrr ii no iprcift] «cienc« for tho ei(«ptiannl phe- 
nomena of iviurr bi:t only one physiolo^' ok ttirrcisfinealUpriwerful 
Uw of nslure- 

Wc arc tcnipt^ notwithsUndlng the above obeicrvatifma, to 
flut as^^^ ^^ ^^ pmibon occupied by pliynological cl^emistry, in 
ion lo vhst i« called mctaphviioloiiy. The rerent adv^moei of 
lie chemistry luvrt unfurtunnrHply liRcn iiitt-nruvcu wJtli a fan- 
lastji: pliyMology, which deEii^nCrs itself aa a com para tire science, 
lis is not a scienoo comparing together the functions of the 
Fflrguu of different animnU, as ctimparative Siiatomy comparee 
their slTuctarc, but u xptem ^junded on abitraetiurui and ideal 
comparison* i tTiut in t<» nny, nn jigurative mpreocntalJoiii of nuh- 
jective Gonceptions, tn which the rtsnlts of ohjecttre investiga- 
tion are odraiKcd tn dc£ane« of the most contradictory facts. 
We entenain aQ doe respect fi>r tbAlfcnnof iiict:> physics which oc* 
cupicft tlte Mine rsnlc among ifie K|weuhi6vc sciences &s phyniology 
and rhemistry hold nm»ii^ the eiact MrieiKres. Mctaphyaica and 



p1j)'vii>logy reseauUe two dtvergitiif lines wliidi coincide oolj io 
tlicir slaftiag-point, &iitl tliffcr ho widely nt dl i>tbcr points, th^t 
th<-7 ofttinol bo ttmUd uuI^^^a to Uk dmrjmcjit of Irue M:ic»c«, 
The f>liy«ic»t hu maint&iniHl liiv tttnud inior« ^roily &ud securrly 
thnn tbr ftp(?ciilAtive nntunil pbiWo^liier^ ^lo never r^Uxrd in hi« 
ftttciJi^iB 1u furcir hia complex JdrAi^ i-untlrucled Hcvortliii^ to & sub- 
jective »t&ridArd, upoti the objective «;xpcmucnt3 of ihc phyHcbt. 
On this principle it ba^ bc«Ji ttiempted to anticipate iolcllfictually 
the diHcoTCTiefl and gei^Mfil proposiliona which the pijyMoixt 
rTiilf-HVoim to ntCiun by pmolicjil evid^noe, and thu« Kcirnrr baa 
been confused iti a maniMr Lliut (-Hmiul fiill to rrtanJ its odTance. 
Thtre are iiow indeed biit few miiahkui^ foUoircw of the acbool 
of apoi^uUtifo Twitund philosophy* which WttaiiiKd from the tame 
«xaggtnted blnfl of the a^, vhich in p<Mti7 ^v# riaa to the 
romaotic tehLKil. Men cnfated for theniwlre* an l(tml to whicb 
they gnre the narce of nature. 

Altfaou^jli aac)i a syitem of nietaphyaici*^ cooapLctcly mntaket. 
ita province, it ta yet caacntial tJint ^Ibc chemist nhouUi mij 
hiTnxcIf above the vital, no Iokd than the ehcmioal proccu, in order 
to cximparp ihora ln:*th in thrir prionpiU propiTtlirf and mattH, and 
lo leprraciit tlicni in tiirir ro-cii«tenc4% founded a* it i« in objective 
proccaaca," I'bia is. hdvrcver, a point of vicv from vbiek do mere 
cbcoiiat ahould obacrvc llic phctiotnena of nature; for no csaet 
inrebtipaiion ia compatible with imaginativo apoculauon, which can 
cihihii only ATi't&etnl companaona and obacurci reflectiona ordiinJ|i|| 
eojnpreliended phvbica] phenomena. We have not beailatcd la 
arov Uwt we h^i e pasuiued a tlioruughly ndical point of viev, m 
reference to apccific vilul phcTiomcna and vital foreea; for wa 
cunnot reat aatiatied vilh the myaterioua iibKtirity in wLicli' 
they have been ftrti&etally envelofwd. With the pkyaiciit we 
would upliold die reality of phenomena, and while ne admit iheft 
the conaciouaneaa of the realUy of matter ia otdy the result of tttt> 
ab»lnic'ion( wc muat n^ard this abntniCtion, by which we rccoisniac 
tJje Imra.'iienal, the Spirit ual, and tbe Force, aaoh^nating in reality* 
U> lJ>erefgre beiieve, wiih the diffidanee bBaaamtng a genuine 
Btudent of nature, Uiat it would hr wiaer and more condecire to 
tlic ajiceed of true knowlcdgcr to oxlberei in tlie atudy of vital 
piooaeKe, to matter, and to tlie laws by which it ia detcrroined, 
than, folhiwing tJie fictitioiu abrtmctiona of dynanicoJ proceaaea, to 
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\ ftttttnc lh>t thtie exists iii life & higber power of tbc spiiituAl force 

* perrftdrng tnotrcr. WhilCf thcrcfbrt^ in oppomtitm to the views of 
thcM lutural philoMpbers, ve tnutt refer &LI force lo m&ttcr, we 
hu^v no fcir of dcgnduig " ritd phenoineiuk to mere icechftnicti, 

( pTijmd, ami Hirmlml pmrmirs/' %wc our most trinltrii ront-rp- 
tioti of nature Aitd Uic aubLitikCAt nntuntl pKilotvophy cmrinntc from 
the very limplicitr of phy»iaU Uw^, «nd the unlimitetl v^rictif of 
phoiiotiMo& to which tfacy gn-e ntc. 

Wt are 6nn1y convinced Uiat even mctAphjrjuolot^ will be 

anfthlp to drprtve i^VftU^Uigim] rliemiiriry nf dir conKidendian dns 

to it uniong pdiyniraL Atudtes, ii lis explaimdon of vilal prurcsies; 

«nd «« Willi diCTcforc, Icatc it to the poetic and th« iniA^nativc to 

^pict th« ronkonce of Uie protecting oicCiTity itnd %turdy contest 

muntainttd by the vit&l forc«, and of & straggle between tlffcrent 

- powVfn^—h€t9tvKii dir RttmctioEi snd rcpiil^iioTi r)f ptiUritip.it, Diirs 

it not n«cd m «uperabuiidftnt richncaa of fancy lo brlicvc wall incto* 

plijsiolog;i«ta,thAt Hpjwrcnt dcatli,traiicetor(Bsit haa been termed) 

]httat life* is the predomintncc of tlic spiritual over llic inittcrial [the 

mcUmorphosU of rotttoT hewg &t lla tninimain) rather t\mn a pre- 

doiniJiAnM) of the (nntenal orer the spirrtunl, tn soniidcr rnlnds 

woiolil be led to nftsume? It would be well if these >piritjali«ta 

woLilfl took down from tlie bi^ stand they Iutv« ulioscu, tuid deign 

to bclie^'C tint tiierc &re sone ftmonc tboae expcnmeTitdiatj, who, 

dittginfl to natter, aiwt j;Atherifij; their fuct^ with ant-like iiiduiitrjr 

I'froai the lovly eiinh, notitithsLtandm^ that they have long held 

Donrnvnioti with tfte |>oet-philoMjpherr PUto, ajitl dte philiHUJphic^l 

natond enquJrtff ArUtotle, wid lizkve same Canitliarity vrhh the Pa- 

rnphimMs of HtgcH and SchcIUrig, an.- yet utiwilhn^ U> rclinquuh 

^ tHcir IcM dev^tfld position- If tlieac happy Hdniirers of their own 

Id^ had ddicendod from tlieir urr heights and elotely examined 

or^snic and iiior^Jinie mailer^ ihey would not have deemed it ticces- 

tMTj tuauuma, tlaiLbe!iJder«Chrl>ou,hydro-;en, riitro<;cji>i4ndoiygeii, 

■ O^anic ALibataiiee^t moat aho cotitain aii orjjtwoffenittm or leteiit 

^vitftl force, or nhaiever else tliey nnay ^>e pleAsed to call it. Had 

, they toujfht 'mforioBtion from a chcmUc, they would have learnt, 

)iUat wh^i etjMHed to the elear li^kt of rigid logie, thtrre h rio 

* onential dllTcreiiee between organic and iuor^auLi: liudie-i i a 
' ebenuat totally itnacqufrintcd with organic mattefi would a 

priori have doducdd all the«o inci<lenuil ditfereno-ea of matter, 
ffom the doctriao of aflintty and tlir incnre of sloichiometry, 
erolwd frou) dend nintli:?. IIovrcVRr tlieju! adviH'fttjw of a romantic; 
poetry of nature niay dcspnc the awarm of induitrioua inrcati* 
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gatnrv, wlin tire ahrn unwi^Jiryingly oontpi^ for yean logirchcT in 
endKivounng Xa n>lWt a fc^^ Itmt niijiporlA for (he gr^^jit ndifice 
of a Uruc phil<i«j>ph7 of nftlwrc, wc do not cle^pftir of ««:in2 our 
work n«c iri nimplo frniKlctjrf vaon dumbic nnd lA^ting than ihOM' 
wipbiim* of natural philtunphy which, p4Uiiir<; through ngoi from 
PylW^orn* »nii Fmpr<lnr'.lrH Ui Srhrlling and (IpgrU havcr^ likr tin; 
ftniiil iii tlir iinciin iitiorc, hrrii ftlK^rnntd y^ up)>omc \ty die w&rc 
Kid eitKulphcd ^y the iicxt.* 



The Orgamc SuDTTftA-rA ok tub Amual Oroamiu. 

While 1V0 culrait thitt Ihe general inrcitiji^ntion of imttir^mutt 
d^nve III chitt >upport and ttibltity frum the i»ve«tigatiiin of 
ptuttrulars : aitil wliilr wi* rlrpUirc* the e\\\i ihtxl hnvr acrriif^I 
to tfie natural incncc* from the premature AbntmctioQ!! uiU li&ftnrd- 
ou« Rcriemlimibonxi dcdvcrd from dbtit, wliirh are in thcmMlTtt 
cotrecl J wc must rcmrmbcT that u\t di^parlmt^nl of nuonl •cienct, 
however Limited Ut domiun, ihntild be «rilvr4^ ujvin without tli«&td 
of terluin Irjultnjf miuitm*, nml witJuiut « ddimtr aiiu. Thcaa 
must be souglit bjr phy^iolo^o-al cbcrai»try in pbTniotogT» no 
lens thai( til gentrnJ dicmiatry ; for withnut tlie«c aids »oo- 
chfmiitry «vi|] conttjtue a confoti^d m^M of loos«ly connect^ 
ftifls, from ttfilch crtrj fouciful cnquirtr may »c]i>ct whMercr auiti 
his viensi, Ui Itc^ilc bimsi'lf or otht-r* witli nhurt-Utnl drr&mi luid 
Ulu^ionei. 

The Kcncr«l pnnciptu and rtecrtt M<iuliitioni of cit^mittry ire 
n««ftentml to the consldcrtUion of the properties and chrmicnlmeta- 
morpho«Fi of animal i>iibilAnee«i «■ an intiniate aequuintance viih 
phy»i>logiaiJ throrint i% U% the drrpcr insight into tbr- 1 bemistry nf 
the aniinnl funetiQiia. It vFituId he bnth iijiippr<j|)rUtc, aiMl detri- 
mental to this bnncb of icicnce* to hoiTDW from eeticmJ chemistry 
onU nurh matten nnd foeta as rvfer to the luiimnJ btnW, in onivr Eo 
■ocumulate a iuum of dlnjolnt^d bodies, and group them lo^^eUier 
■imply aurorjiii^lo thrir phyaiological tinport; aa ilwc nrcvidrrrd 
aoo-cbeaiical procrsftra \u a purdy dieniiad tight, dq)C»dJnjc u|>on 
eombifialiun or dc^ompoaitioo. on dicmicvl dualiftm. tin; theory of 
adds and batea, 9tc~ : we should rvtHer adher« in our alndy of the 
rbvmlcal inbacniu of th« animal nrganitm to ttie more genenl db^ 
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mical poinbi of tkw, from which wc nuj nmsJdcr the etiemioU 
omture of ihusc li«t«rogeneoiu ^abotmms ; or, in fine, we must not 
l«ftrr it tn chaiKW in xoti-cKcmiitlry, vhctlicr nr not ^Kr i^xjuninc » 
ciictiik^ lulntantc MTi«>rd]iig to itx nmirrrrrc in, ur ithf^ncr: frnm 
the finima) OTfcanain. Wc muirt pay «prciat Attrntion to the jklacc 
uccupicJ liT each nicmbcr of I he i;roiip of chcinicnl aubf^tiinoe*, 
while llk« coiitigUDUB mnnber* and klticd icubttanccn, that mny not 
hATi* octrurrtd ia the some on1i>r in olbrr aninial bodifi^ mtiit nnt 
be diarc^vded. It wuuM Ijc ilUi^k-ul ta rr^nrd tht? irirtjimorpliic- 
prodocta of thoM uiim&l maltrRi tbat vrc hAvt not hitherto been 
title Co (I«Uot in the cier«t& of animal bodicn, u Axclwled from 
to<M!bemistr}, or at all events, aa conjctitulin^ otily a leiw ca^en- 
Li&l and iriorcr lapplciiimtAry ptrrtiuji uf the sciencr. Zuo-cbemlstry 
alKiuld not ofily eiubr-ia^ acourding to ibe pnudplt^ jf pure 
dicmutry. uJI auhstmicea atutidtng in a more or Icaa intimate relation 
to tZtC midX*:n Actually found tn aniiiial fnidien, but ;t should likc' 
wiae niake the fnlleiit and movl eitendtii appltcation of the vnrioui 
proporutiutiB and tlieonea 1>y ubicb jfr-nirnil i-beriii*lry baa at dilfer- 
eut Liiiie^ brnt iritridied- At tbe firat ^lariL-e il mi^bt appear at if 
the phyawiu^icfd momeiitan) were entirely Ic^t in »Qcb a con- 
ception of too-cbemiHtry, but bo fur from this belr^g the cnse* vo 
Itnd iliat bj tucli n niet1»od {tliysWojfy U made to afford tho 
greuttfTit kid. 

7%r pftjffwJo^'aX rmparianct of a intJif iv vwinly rtepauimti on 
lit eAaincmi eompOi^tiGtt and f/tifthlir. If tbis propuaition be true> 

ttbeftMCfttOA tbato cbtH]i(,'aloo[ji:cpti{>i> ol animitl Hubnlances muftt 
like«'iBe t>e » pbyHJological one, van n*y loTi^^er be trailed iii qiieKiion. 
The phyaiologicftl (<npantie« of Ibe material Bii1i4traift of animate 
beiiiga can be reieired unly tu tbcir cbeiitical qii;Lliuca» and tiu form 

lofphyaiolugyttfiflt na« not tinctured uJlb ^ophiaiitBcfthcftpintualiet 
ftchoolp coald tinid that a chemical subatancc nbould depose all ita 
Intfi^al propertici in tb« anininte body, to asiiuinc higher or mor^ 
aptriti^l dtpaeitif* in thr ritnl uphnrr. Hut whtlrwr wnnldrndrA- 
Your in the following pagea to otabli^b the principle of tbe purely 
diemtcul aTrangcment of ttoo-chcmicnl Bubntanci-M, wc at the Mine 

Jiaie okOSt fullv nvard ti> phy^iob^iiY vbr^t in it» duc> A cbcmicftl 

vrangem^nt of aninial Kabitn/ifcs must be in }ierfect ftc(?nrdbnee 
wicJ) a plkTaw1ogk«l nnr; whilrtbr bitter would nnthprbfr mticintJ, 
correet, or in Jtccovdanrc vith nnturr, if it were to awociate 

^anbBtances Unng difiercnt chcmiral qiicxlitics, and artilicially 
aeparat« othera uf arnlogouM phemictd f^harnctirni. Thui>, it ik ftelf- 
eridentr that fobatanceft containing no nilroRen, m atarch, sugar. 
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&C, unut be UMcUted vritli rcry difTcrent phyniotogjcftl ftinctions 
from AlbuTniTioviK bcxlirx, cntiteintn^A Urge quantity of niirogw 
hut we should liardly ha^'« expected thmt the ctiffcrcncc bctweon' 
nitrvgeifeOtu oiid noruviitrui^enoitft boJtci should be my dcArtf thowri 
it) the t«'i> f^rpjxt Itinj^diJinK uf living i>r^tnsmi ; Ujc viU! pi 
mcra of Animalimnd pkiit0» in a grcal mcn^urc vwc their ditTcfcni 
to the diversity of ihese tiv« clntscti of chcmual subitancicft. We 
shiLll find in the course of our ol)»cmtiurii, tliftt pure pbcniiilry 
cannot %crcr ur gruup to^eiber organic lubiUu^eci, olbcrwM ihin 
a« phy«t4iiogioti1 tnmdttiitns «ibnll require. 

When we npeak of applyinic m purely chemir^ pnncip1<r Ut Hm 
elAMiticAtinn gf the ob)octa cmbmced in soo-chcmi»try, — undcr- 
ictatidJn^ by the terra, the theory of the ehemicQl Kubntnita of 
animnl or^nismt, — we do not refer to llie old and byc-gono dftsi»- 
tirntion of iirgnnie HibsUuf'M iiitu iiridn, liaxn^ Aiirl inihfiV'rrnt or* 
amphoteric hodiet ; fc^r n^ are of opinion thfit a rlasmficBtion of] 
«kniiDhl9uh!ttAiiccs*aceordiE]fe to thetrconibitied chemical re btioiMiind ' 
their chcminol impori, {hot not according to u single property, a* for 
iniitiince their bafttcity or acidity), must he phyti^dogurally correct, 
Htm-^. it i% a natural nietliod uf arran;ci? merit. On i!ie oUmr hiuid vtt 
regard & puxdy phy»toLo;iical pririci|)1e of cluaajficntitfE) in xoo-iihr* 
mi*tvy C>uch ns ire foUourcd in the 6rat cd]tii>[i cl the prtftooki 
work) tu no lefifl irnxtional uid uimatural tlian tliat which hm > 
originated m views btfted merely on a ^eory of affinities. Although 
we miuht at fir^l ni^hl l>e (SilijHimI iu n-^rd a^ ■ppmpmtp a 
duaaficatton uf i^rganic >uh^tmtl into nutrient tnattemand excrrtji, 
the pmcticai application cf auch a tnode of treatment wdl exhibit 
numerous dc&irienct«d, which oocnptctely iiullifr tiic advantA^ca 
it might have been iiip|>o«ed to |)oaseHt, For it auon becomes ' 
apparent, that a hody which up|Mun iii one |iart uf the uiiinaJ 
or^nnni, ur in one proceu, strictly &s a product of dccoiupo^iition, 
b applied in another to the funnatii^n of a tirnue, or tiic aococn- 
|Ai«bment of t purely phyhiolo'^ifral function. A sepcuauon of 
soo-<^iidc«l «iitHitanee> into secreted and excreted matten, leada 
to the grealeat uneerlainty and the nioat intricate confuuon. Wa I 
mu5C, howrter> admit that every ajateizitttie mode of amuseaunt 
•cems imp Tact Icablc in a purely empincal •dcooo. whkb ou|^t 
only to foUowaijcfietic orioteologie&l, ai>d note tele^^ofical method i 
sinee the latter eait, at bmwI, only imliaite tbe direction iii vfiAcAi . 
inveiljgvtbwi alioidd be pufauod in a» immalure iCietiDo. A new 
phnur baa, liovcver, been rcoentiy eaiployed by wh»ch it wee oou* 
jectttredtiwits<io*cfae<nic»lpniceweimi8ht,«ceioniiii(totli^ 
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im MfWAU^I inXtt Ivu vtuill}- [Uffrrrt^il cLuvu», vbv. progreiBive and 

words iDftv be d bein;* roUineJ in phy(iioloi£ioil cbtimintry tu kctc 
■0C<KiidM ftnd fj^encrolMtnjc deai|fnatkjn». thc^y <b not exprein definite 
IJCM In r«ittioik lo t[i« abniritbcr «tudv of tnii icii>i]c«^ or of pure 
■OOM^Cinirfrj* VVtLtumt dvrulliag upon the. furt tlt«L il iv imjiux- 
siblc fo |in>Tet in die aux of mAtiy %ito^htmal wjbntiuicra, 
vbctber tbef beioitx to tbo pro^rH?<U'v vr th« n^rcaairc meto- 
norpbom of neuter, ve will only iiluerre, that e\cn id tbe unim&l 
prvc«M«fl no Ibnlu cut be drawn b«twe«ii tbe termination of pr(>- 
f^rBairi? nfid trie rr>TnniPna?fDtfflit at rrgrr«i*« iiictamoq>li<nin. Car- 
iiivvfULB aoiiuojs unly iiilrodun; iiit4» tlwir organimn well-rUboruted 
BtuuMii nuitter^ uid benfic in thccn the cxtrnt of the pr ogr eatt ive 
victavnorpJiQciis must be rcry i(icoT>&i(]crah]c : ret nn opinion tuB 
tot^ betn enterUtufKl, llut in anim^il life thore U % n^vreMira 
lurmntitni alwie, and in ivgrtmblc life only n pn>(jre*»ive dev«lof>- 
n>erit of tirKanic muttrr. The iirrim<>nmtu dUcituiun Uiat arooe, 
09 to wlidher the librin of Zhc blwjd belonged to ihr. progre^^iire or 
tbo rv|EnB>>ve mctttmorphmUr U suihcicnt proof that no teAdins 
prine4ple li «inlKidi«d lo tfic^c trrmn. ^'v perceive, tbervfi>rc, that 
M purely phy«|rj|i]^at1 mnd^^ of rUuttlrntiun it il% i]ni<rnat>le lu th<jiic 
rhrrnical melhndu whiirh have Vx^n tiorrtiu'i^rl from ihc individuaJj 
and* in moot cases. ioc»d(-ntak proj^cittca of siibsUtncos. 

No diemwt at oJt at^uaintcd with the present stat« of or^nic 
ditmMry, win b« dwpofied to place socb hr^dirn lu alhun^en txud 
urea in onQ gcntu, becAow both th«»e tnb%iances >rc niirogcnouH 
and amphni«rir) any nuire timn thr phTninlo^ivt, who t* well aware 
tbat a ttutrWnt uibitance muat uf nccxT^ity have a very difTcrent 
cbeoucal cotntitution from an cierctcd substance. \\c would, thcro- 
lorv, ifiun obterve that chetniata and phyaiologiiitK munt perfectly 
ooincid«t in ibcir vi«w« re«p<*otmg the mode of claaiifying und 
eonw&rrin^ animal Ijnilicjt, and tl^al when? thv^- diiler in tlieir 
dcKcripl ion. both otnnot be true to nature; for nhere, for in&tanct^ 
a pbyaiologitt ftbould n^ard a aubntancv aa ^ pmduet <if BccTetion^ 
wbile tho ebcmirt dii«B(<d it with albuminous subttaneeji in aecord- 
anrr irith hi* »*»i'rYati*in of iiH c.^>ii«citutinn, one or tbcorh^r mutt 
be in rmtr^ tinor liie rheniical quidiliei iif a liftdy rannnt be at 
Tmriancv wttii ibe phy«toIo(ieal. Tliat method wKieh fulfils the 
rfrquircincnt^ of both tcieiM)0», c4iemistry na well an pby«jologyt 
can thefofbro bo tlkfi only conrect mode of trMiting xoo-dicmiatrr. 

AUiMUgh soo-obomiKtry enmtiiuten the 6rn:ie>t tiuit of phyno- 
Ingical cbftisiatfy, and altlinugh tlir rheinKiil eleiueiiL alinuld be 
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duly ocmnikn<l, we ouxht not wholly to lose eight of the phyf&9> 
logical re1ntii>]>s of irdiTidual kulitianeeH. It b iM>t emxigh to 
deftrribff t1i» priipr^rt.li^H, iNtniiKivitiuii^ jirrjianitifiiT, arid (l^conipoMi- 
tSon of ninttcrH nitliout oHm* tmnBitlrriti^ tlicir pUpiuIuj^ifttl chft- 
rftcUr. Tlic iMxum^rtft^ of a aiil>ntjLnc:c in certain piirU of the nnintftl 
body «rid in ci^rtuiii proctr^iCB^ kb rt'lation to the ^eiienil metftmor- 
|>ho»in of matter, nnd it* pro^rMtiTe or regressive fomifttion, 
ftre all q^ieationfi for wliose ^>liilio]i we do not louk to pi»^ chfr 
itikfttrvt HJtbout^h phvaJulu^y hluiie is equ&liy lricoui|>clcut to the 
twk/ 

A «CructLire ftuoh w* we have en<Ic«voured to sketch, appears to 
ut tndttponBAble lo zoo-chemittry, before we can expect that 
physiology eikd medicine will fuminh &n eiAct reply to ihoMr 
l^nenl queations in djenkistry uhk-h refer to the more uLi|>ortAnt 
procesaes. SimtUr %icws have undoubtedly g;aided rao«t tme 
Qbtufol rnqiiirrra in their Inlnmrs in this field of acientilic inveeti- 
gttion. Nor have such mei^ tm Beruliu*, W6hler, Liebi^, and 
Mulder, evrr nndprtAkcrii inve«ttgftt]<iii)i which fram thrir df^5riencj 
in oil scientiliG bnsc» t^ooEd not lead to any scienti6cal]> reliable 
results. Wc find th&t auch mm \in\< alvayt crde«voure>d to afTord 
tbat internal »ciontitic support la pure zoo-chemistry without which 
it must cnntinHe a mere medley ei>mposcd of disjointed facts. In 
the prrsent lUy wr arr, how^'Tcr, jintified in expecting well* 
grounded phjaiological reaulta from pure Kua-chcaDUtr^^ nor' do 
we cxnggentc in atating that more li^ht iias b«en thrown on tli« 
mctauiorphoaij) i>f lUiiuial matter by nxich soo- chemical ibveati^a- 
iion«, aa Mulder's on aJbuminotis suhstsneeaf LieMi^a on creati?i« 
and Wiihler'a on urie aeid^ than by majiy hnndred analytei of the 
blooi] Mid urine. 

In accordance witli the views already advanced, ne shall in 
the followiji^ sketch of the Koo-chemieal eletnenta, rcUin thoa« 
Rroupa th«t bare hetn established by the most r«c«ni invMti£«* 
lions nf purr rhcinistry, Rndir^ of hnmolngnds rhrmiml vaJn^ 
lUuitaUo poaae»4common physbloficftl relations. ^Ve shall b«^io 
with l>od>ca of the sitnpkst composition, mnet of which have seldoDip 
ifoTfiTk been found developed in the Euiimsl organism; b^il witb 
idiicbit is nocenvy we should IjpoomeaoqnaJntedia the derivAt]T«i 
of Kniinnl suhsUnces. By thus |Ma>ing fmm the grrmps of simply 
oonatitutcd bodies lo tliote of more complicated cifrnponitjon, w« 
tHuU gf«di»Ily becococ more Eamihar with the mcclAniam of the 
assoctation and sepsrmtkm of o^pjanki maAte/, until we an finally 
enabled lo form b correct Jadgment of the most compltcaCed sob- 
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ttAUce* of the «nim»l orgHnt»iii. We iiUAt, huvoTtr, aubmit the 
hicu before uji to A ctrcTvl «iid crincol «n^titry, if wt would employ 
luo-eheniUtry u the firEn«»t tupport of ptiysiolo^col rKcmutry. 
For tfaere ii Kurely unj <l«pttrtiDont of Kciffntific enquiry in whicli 
tnitli ftnd cnor, Kup[HJ»[ioiii nird fATlii, tiri|Uirrrl and [^mminrd 
raralts, and pwtive bnd hypothetical dcducDoas have hcru more 
OMifounded* We need only refer to ttio iftnriful tritlit^ with chc- 
DUCft] fermoiv which, from fjCAriii^' th« imprcsii u( the worJi nnd 
■ymbols of »n exact t^leiie^. have dctt-ivod many uiiaiOCu^totLied to 
■ikIi charvcterm. The cunae i>f tlie (luny errDneuuH \ievs% which 
have fMMed ftotti pliyHioIogical dicmbtry to pTiysioIogy and medi- 
ciaCi foainly dcpcndu upon the inudcquatc kiiaii'lodt;^ of what it 
tiecrm^ry for /A« 49talHtJkt>^ent c/ a/^fvtuiti far Ihf cKemrca! eonsH- 
tulum vfa bodff. U M«ms, therefore, i^ot wholJy inAppropmi«, 1» 
an inlrodactioii to luo-cJivmiMrViLij refer to the puhjlaiii pure che- 
mistry > It\h\\ which alone tlic chcniiat ia &b]c to deduce a fonnjia, 

Wc might indeed drnw ^omo conchifiioiks rcrgarding the atomic 
ocnnpodition of a body from Uia m«T< revtitt of one or more 
vLcoMintary analyxm, or, in other vord«, wr miglit, frLim Uir ]H-r' 
centi^ compotidon of n body» coitfltract an empiricAl fomiEila 
which wotdd aerrc to exhibit the rclutinn of the strporatc clcmcnta 
toono another, tiut tliii method can ntonc |><kHA<*«s n^nv sricnH5c 
nine whetJi on tlic one lijitid, we are convinced that the aidHtnnco 
inkiler eoniiidmdoii iNr-hrmirjtlly pure^ind w1i«n,on theothc?rham!, 
iAar the fonncr fact hiw hrcn fully prnvrd, thr ermrs mctdental 
to every analysis arc conndcrahly sniAlkr. {u v. when the ruria- 
tiona in the pereentai^e rcKulU of thr analyHs arc Icm,] than would 
be aJEurded by any other formula than the one caleiUni^- Such 
ranadonii by which an r^itUre nnAlytis may h^ rpnd<^rrd unnvaiUble 
«rc of oonimon nccurrcnce in the dettrrmiiiAtiun of hydro^ii ; the 
atomic weight of thit dement being so nmall that t^ie s1ij;;hteat 
Tmriation* in the pcrccnlaicc ccmpo»ition derived from the individoal 
analyiei may caut« the furnmli of a body tn differ by oii« or 
morr atumH of byiirogcii. Mufcuvpr^ ■m>Umr rcaMm why cleiiicfrt' 
ary analyoc* ofioi exhibit the most marked variations in the quan* 
lity of bydrof^o, ia that tht* drying of an OTKanto 4ubetan<G is only 
relative, and as mariv of tJiese subetaooes ure extremely hygro- 
■cop^, U it impossible, even with the gresteait t^rt, to prevetil t.hcm 
frism imidfiiniiig watev from the ntiiio<Lpht*re during clic prcH^cna of 
wmghinc- Wecall thta dicing reUtivci Ijcaiiiae in msny sulwUncea 
we are UDahk to determine at what dcj^reeof tenipCfatorC) and after 
vbal time they ehonLd be regarded ss dri^, aa dMompooed, or na 
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still fVbubing water, ll^nco it tn trvidcnt tli&t t)ic nomber of ilomii 
of hvilrtigen will Im^ conipiitcrl u-itJi thp Irnst cvrtiunty in ihe most 
impurtAtit cIctnt^iktA of son-rhctiiiM rji oa iu ihr aJhnniiiKiux maltcfs 
And tlictr d^rivBtivfift, which are bodies <»f vcrj Higb atomic weijclit. 

In conRrf)i]«n(w of the ntomi:: wcisEbtA of thc^c nubicUnccs beinj^ 
«o high, and contidf^ring tb^ great unceTUunty wheiher Ui^' arc free 
fmm uil winiiiftiirMj «!itcvplina Ihr stlta with whirh t^(*y are imepv- 
rablr ounric^dcd, Uir niimlM-rflf;ito[n4i>f cArlHin nuinot b? coivputal 
witb CfirUinty from the cmptncaL r»ult of tbe njiAlysni. As^ mure<- 
OT«r> w« poBCAtf no mrans of dircctlv cictcrmimne tlic n«y;;cn con- 
caJned in uti orn^nic body, and ckn only tutimatc it by tbc lou hi 
wdgbc of t)i« mbttUncir an&lyMd, t.hnt \* to wiy, f>y th«? Kublnrtton 
of tli« i|iiaiilitira nTc^rboM, hydroi^<*(i> Juid rniroji^cn, tbr cnllcctiTo 
trTom in tbe inrcMi^tion uriU frcqitcntly nAcct the Dumber rcpre- 
MnUri;; Hic oxyKCn^ whicii must therefore be regarded u tbe most 
ttnc«rtftin number in tlie Annlyais. 

\Vli(*n all the t*rruni which ntiarh tu ibe calcubitlion of Momic 
famrnhn from tlie direct roavdu of elenitfribiry ftnftiyaM hmrc 
been u tUorcufbly u [>0A3)blc aroidod* and ctcd wbeti tlbey 
may be re|!;anled as = O^ the fomtuU will ntiU only have m 
fKro^tnmific raln€ until tlie nlumtin^ capnr^ty of tho body ha> 
brcn delfrrniiiiM by dir«cr f*Xjivriiii«7iU ll^ot ia to tay, urtTil tl« 
atomic wc'tghl cicrircd from ihe satututinic capacity of the body ahall 
be found to Accord with that dcdi^ccd from tbc nnaiysifl. Wc have 
therefore no guarantee for the trva atomic wcq^bt of a body, or 
fur it« atomie conif^oailioQ, witbont a previooa kaovMgo of tli« 
Mturating cafuicity, even «opfKrtking that all rh? atXwr data weie per- 
fcGtly eorrpct, aiicl free frani do^ljt. Thut, for inntance, we abould 
noc know wbetli«r lactic acid uiid atATcb were eoiopoaed according 
to the formula C^H^O^, or C],n]j,0,E„ or according to other 
mtiltipUv, But tliere are, unfortunatrly, mnny animal tubitnn<va 
ol a liigbrr order, whoMn atiKnic nnDpcnitiaiii oiniKit br tratcd by 
a compariwin with ihcir taturatuix cnpiftcity. Socb pubiiUincca dtbcr 
60 noteoTii^nnc in dcBiiitc proportimm with i>tlier Bubataacea, oir 
do io in variouB rtlationi, ao that it v% impoaaiUa to dvtcnniae 
which rorabjnation U K-tifally to bv ref^anLoi! as the neutral one. 
ITie \ari;itiant in the numlirrs of lli« mlumtiiii; C3i|AriU, ttrrt ftr* 
^Mitly niBch more important in aneb bodies (partly owing to the 
admnctupt of mineral rabatanccH with tbtm) tluin thoaa of the num* 
btra of tlie elevienuiry analykla : that i* to aay, tb« Momw: weight 
derived frtiin iIm* kitdrutinK nkparity 13 froqumtly no laaa DDceftain- 
than Uiat dvriieii fruai tiie deiuetitary analyau. 



Tfoit-Tcrmooreorft 

If tl)«s9 «ie1]-«bJ>lifttMMl nil«K be faltowc<). and xhe properties 
of mo«t ftlbuminou* mairm And tlMur derivntivcH tie rompareid in 
acronUncG vitb iKcimt cimiidcntjons, we mM\ rnjiily jirrcdr^ nlut 
credit should be attAcbcd to tli« formtilai catoblinlicd forlhc coinpo- 
sibon of thcM ImkUcm, And with vh^t temerity lh<^c moht prohlc- 
m*tLo of all tomula bare httn LrancferTed to p)n'KU>U)gy only to 
invcttre it in a »^w bh^rinth cif va^t^ cln^ura uul bnUif^tir fiptrnTift. 
Thin olnmtx of rc«Mintn|C pirwcr. this prrfect lIE^(1ml1c^e of itH Imding 
maiiiins hifing nnj acWrntilic import, thin .lUpcH^aal knowledge of 
tliQ tn»c requirements of aeieQCC, hiu l<>d nxuny phvaiciftnar to make 
sl«iii0ntftTT nnaljTfteft of admixtures of several luhtUDees of n highly 
nriabie oorDpoaiUon ; as^ for biManee, of hlood, hil^, muade, Ac., 
aad to ffltabtiih cbeoaic&l formula frooi the <Ut4 thm afforded, 
Ercn wen it not known that thcac animal fluids are cump^cd in 
th<iir physioJogical condition of eonatituents bavjn}{ rery variabl* 
and ditStftttt proportionn^ and ibai miCTweopio ohterraticn had 
iihowii th« nmeular hundl«^ Ui l>e eirnpiiUMl of verj^ di-ilinot m\iI 
arporatemorphologMal dcmcnta, lliia offcncr aii:T»iniit the firat priii- 
dplu of chomUtry ought not to be palliated, on tke suppontion 
that unchcvDKsl experiment* rru^^ht ehance to yield vahiuMe p\\y- 
aiologieal rvftulta; for phynioEogy demands froni ehemistry exaf't 
and cci«ntifically otah1tat»«d facta, an<l not the mete ifftirM Jittiti of 
elirtnicvl iUtuiODa. 



NoN-NiTnoORHOua Acids, 

The acids of tliiH ip^up poMC3s (a.i i-i indtc^ited by the above 
formula] tlie foUowJnj- property ; in thdr isolated atote, tlmt is to 
>ay wb«n DOtcombincd witli bues^ they eoniatn 4 atoms of oxvgen 
and M ranltiple of a cnTho-hydroj^en polymeria wHh olefiant gfl.<; 
Ui their cotubiiatiofi witlj httactt tbe,v lo?ie, l^owcvcit 1 aUnu uf waiter, 
«o that the resulting salt eontains an acid in which 3 atoms of 
oxygeo are combancd vntii a ctLrbo-bydro^ti whose hvdroi^eiri is 
mlways too tittle by 1 «quiT. exa^ly to prod;ice olef^anl ^^ with 
the car^n. 

Tlie number of thli clan of acids ia considerable; we have 

r*cai^ afid ^.^ _ .... C.U Of ltQ=(rLl),0^ 
Aotlknod ,„ - tVI,<l.,tH)=(Cll).0^ 

&kt7rioaeid C,«,0,HO=(CH)^,. 



3t 
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VftlMitnie uid C^ H, O^ H 0=(f U),, O^ 

C^prvl**d4 „„ _ C„ H., IV H 0=<C HJ„ O, 

iTittuiihjHc add „., _ C^, II I. Or H 0={C H)„ 0, 

Uptyliemcid C„H^Or O 0=rcti)„Ov 

P«teJ8od«i<dd c„i!,TOrno=(cni„o,. 

QMJrii! mW c, h„ o,, n o=tc U)^ o^ 

CloBcty approxi 111ft til tg Itj them hi tbeir ctvmpoaition b wiolhtr 
ftoincvhat cxtcrtivo group of orp^iiic aoid>, tKo ** fott^ icid*." 
vbich, ho-Kf^^r, we vbftll conatdcr A^par^tely, because they pou^«< 
oeruin di*tir>flivi" rhnrurtj^ni whirh would iritprffTr vilb ihff gi-ii«?nJ 
new which wc propose to take of tbcnc ucids* 

It la nol surpriainiF Uint b» ih^^c &ciii» prcwnt a perfect anmLogf 
in Ihcir composition (homolo;^'!, thcy^Uwdd nliso present Terr many 
simiUriti^A in their phrticitl and cbc^fnicAl properties. They tv 
ftll fluid nt nri nrdiriHfy tempemrnrC} and^ whrn frred ax miiHi mx 
poovblc fr^iiii tvAU^r, are! iiioMly uleaigmou* ; tl^c-y do not cTyita]ll»» 
wid solidify ttt A higher temperftturc thftii (f, but nrc »oTi>lfttilc Uiat 
ftt an ordinary tcmpcniture thej ntorc or leas powerfully irrit«1tt th# 
«ye« ftrid nontrili ; they »rc> colourlfXM, but hare a peculiar burriitig 
or ncrid tftsti.', Tln^v nn? wiVnblr in nlfnocl every proportion in 
wnter. uleobnt, and rthcr; tbcy reddrn titniu* iwuerfulU ; they 
noftf be di«tUled uithoui bein^ d<?compaMtl; tiieir boiljn; p^>iiit 
uoenda with the number of tbc fttuma of the CKH>o-tiydrogen 
(fttoordin^ to Kopp, nt the rvte of l&^ [3'P-2 F.] for 2 fttonit of 
CH), and the dertiuen of the vapouni uf tbene fteidt hare a timllar 
rrlfttioii to the number of the atomA of the eftrbo-bydragen : mon*- 
over tbcAC va|»(iurs arc Inllaaiiimbic when loo niueb aqueous vapour 
b not mixed vltb them. 

Combined with baaea^ these Hciila f<>rin aaltA which are for the 
mou pnrt M)bib]r> and fhome of which cryataUUe readily- IVlth 
oeg&nie haloul Ijimdi, — the oxidea of methyl, ctbyU amyl, and 
lipyl,**t^ey lorta vh^t aie called haloid aalla* vvbieh are pmluoed 
tidier by direct union of the and arid Ibc bojie. or by double 
deoompoiition- Almost all Uierompoundnnf the 6nttbre^i>rr liquid, 
and extrenidy vulaiili* ; their t>oilin|C point ia lower br a dctfinTte 
nnmhvr i>f dcKtrea tlian Uiat vi the cxirrmponding nciiiii when ile- 
prived ai thoroufcbly lu poviMe of water. In no el^a^ of hodwia 
hare ao larse a number of oietamerie aubfttanceft been hitherto Eovnd 
M in thb ; thu«, for Irutaitce, t[>etaee(o<iie add— C^ H^ Oj. HOt 
fcrrmat«ofoitdeof ediyl.fiC^ H| O. C^ HO,, nnd aeetate of oxido 
of mttbyl^Cj 11^ O. C^ 11, Oj, coTiUititns equal cumlM-rn f>f tlv 
mtomit odT tlie iudividttal elentciit^^^CA (!« O^, are melamera; ao 
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ftlAOW^otniintiij'lic&cMi^Ci^UuO,. HO,Qc«Utc r>f oxide of &myl= 
C,oH|,O.C^H,0«€BprQit« of oxide of mrtliyl=C3HtO,C,3H„0„ 
»(Kiv*lrria*Mteof oyidfofethjl— C^H^OX"^l(,0^=C,^H,^0^. 

l^foM of tltpsr Acick vrrr formcrl)' called iWa/i/^ f^^^ tiritU 
from liAving first been mftdeloiown Uiiou|;h Ute dci»iiijjoskion of 
nftrry&t** but tills designation ought no lofigcr lo be retained, 
becnm «bilea largv* nambcr of those a«ida cazmot be prepfirod 
froai fiit«> oth«ta ftgmin may be obtuit<^ vith equal ffieiliTy, n« 
edoels and ptnytiictA of mnnir mhcr nnimsl or viFgrtnUlo MiTifitnnrrs. 
ThuA, for iitttanrc, butyric acidr vbtirb waa formrrl}' regarded m the 
rcprc^criUtiTC of thc»e ocick, may be ili easily obtained bv the 
patrr^Kliijn cir artificial oxidation of olbtitninous HnbRtaiwoif or by 
tb^ rrr»trntadon of angar ami ittarcb, aji b)r thi* «npani(irfttioTi of 
buttrn 

llcforc vc enter opon ibc conndcrDtii>n of the indiTiduiJ field* 
bok>iigin^ to thia groop, we must drow utteDtion to .nOEne nf the 
rdatioaa poavcaacd in oammon by all of Ihem, And which depend 
apoci tha aubituioea with which tbejr are intimately conm^(?rl, uprin 
tb9 Mnrfiof lioinolngimK iKHlin from uhioh llti-y iin- riti:t-r pn>- 
diKcd, oi into whtcb they nre oonvcitc4 utider like condiuontj 
and more capeeinllf apoti their chemtcnl constitution. 

Wo would firat draw attention to the tact that by following 
Ibe theory of organic rad:eAU, we dLSOOver a number of bodies 
wbkrh may be regarded m lower lilftfirs of otidnrion irf the carho- 
bvilrugrii mdind of the^c acidit. Thu^ we Iiavc bodieit of the 
BineralforoiuUeCJf^,0 + IJO[=(Cll),0,]andC„ll^,0^-J-HO 
[=(CH)„0^ The aobttUncca ootnpo^ in aceordance with th« 
firat of Ibcftc formulas bato heert nnm^d oxides of tlie radiciiU of tho 
adda, or inore eomn:urdy aldebvdes. These bodies are tat th^ mosi^ 
part liquid, tery volnlilt-, and oKidite rapidly when ex|iO!(ed tfi tho 
air p br mining thus r on verted into tbelr (x^rreapoiidint: «tri<]a. Up to 
the proenL time, the follriwine h<idi<3 nf fJiin clfiAsliarr been OCCU' 
ntely abidicd. 

AldnhydA «f HOtie Mkl _ C,H,O.HO. 

Alr1i*hrdf!of mrtKi^uQic kkJ C.II/U'^ 

AlMi^difof butr^ itfid ,-. r^fljO,Ra 

Tlie stacc of oxidation =C„H,^03.HO. exiikiirvi; between these 
oxidu aiid theftrid.<in question, U only found in a few eaiteft; a.« 

AM<7lOMHld ... ^ C, If, O^IIO. 
rtbulkjtou«aeid .,- .., C,,U„O^HO. 

Moroover they are npidly orldi^etl by the air, and converted 
ihio the rorreitponding aeida. 
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^^ From the Ary ^liBtillArioii or t.!*r hAfyla-<dU of scleral of thoe 

I acidd, avbatsiiccA Uomcric with the aldebydcs have been obbunctl. 

I Tliejr tre krtown by tho tcmunul srllnbTe a/,- they occur u oily, 

I very volntiki pungent llukle, which can bo diviill^ witliout uTidcr- 

I $cAng decomposition, dinsolvp freely In Aleohul utid ether, hut not 

I in water, punurM neither ackI nor b»L&ic properties, are not %o 

^^m cuily ix>nvertcd into ihc corrc»|]uii Jipg acid^ hy tlic uctJan uf the 
^^ mtinosphcre wt by mcftoA of osldiitiiig feubstaDoea, and readQf 

«xchimE:c a poKion of their hydrogen for chtorine. At pment wc 

■re acquainted with — 

Katrrai .- «. .. C^HaO^- 

Vftlf.™l ,. €^«jOr 

lEitaiilliikl .... Cj^H^ 

Another swri^i of derivatirca is obtained from tliese acids by 
bcatinjc their nalU vrtth strong busea^ die acid lo«iii^ (he- clcm<?i«U 
of an atom of earhomc^ at^id, iiml hccomitig lunvertcd int<j a «ab- 
atAnce which, innddit)c>i] toa carh[i-hydn]gr--Ti pulymrnc witlioh^Ant 
gtSi (but coiDpocd of an odd immbor of attmut,] cnnlaini t atocn 
ofoxy^en; thu«, for imtwic^r CuO.C« HtO,--C O.sC, H.O. 
Tbeao bodica are diatinguialied by the termini} syUahle mue ; tliey 
aro otourten and very rokti!e uiU with n pent'trnlini^ iidour, readily 
■oluhle in aInidKil and t^tlier^ iiiMnluble in B^tirfr rrry mduinmahk% 
and not cat^ablc of combining vrilli acids or baio* 

In theao acids, aa in many other organic hodiea, certain 
atoms of hydrogen may ba rcpUced hv the correApondinjc number 
of atoms of chlorine^ bn>roine. or iodine; than, f<jr iiutanrc, the 
formation of chttiraortir arid in exphiinrd hy tJu? rfjiution 
0411,0^110+001=3 llCl-rC^Cl^O^JlO. In but>ric aad, 
rarioua luimbors of atomn nf hydrogen may he replaced liy an 
•qm] numbee of atoenj of chlorine; thoa, vo havo two chloro* 
botyric acid* rcprwcnted by C^[H^CL^Oa, and C„{HjClJOy 
Hiiwrrer atroaglf BrrxrliuA, i-vc-n la tJir vrry rhi%t nf lih life, mar 
bare coTiteoded agujuft the nubttitution-thcory, yet vc must not 
dur^vd it in the oonaidcmtion of tlie coratitotion of oryank 
b4xl]ea. For although tliia tnode of indicating thr compoaition of 
organic bodies containifig ehU)rine is i>ppO)wd to the electro* 
cliemioal \ievr% tliat bare hitherto prrvnitcd in rJiemiatry, it ought 
not to he wholly rejected, aince it i» tlic muck of rc^prcx&tin|; the 
conatitutioa of auoh hodii-t, nhich approximate moit dotcly to 
the empfcrioal composition. It n«ce«»ilatcK no rii^oroiu adbeaion 
CO the metaleptir view of Dutaai and Laurent, if for the aaVe of 
greater foctlity of enquiry, and a better iHimprchciiiiiun nf the 
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object, wc cmptuy thb mode of rrprcaoiiUtioD. and armigc ilic 
fonodW uf Uiew bodittft to u Lo vulieiUluto ohloriuc ni the jtloce of 

Rnl puUingciiiiuf tLe <f uenlirxi the pnictMl Ailvantiigf'A AfTonl^d 
by thts mm!** uf vi(:\Tlti;{ iW lutrjin^, btiU ludFiii'fideijlly i^f c)ie rii> 
cum-'^laiicc tbat Dcrxcbiu^s riKctc uf mdtcatinE Uic cumpoMlion of 
tQch bodies is very far-^rtcbcd, and cminot witlkout fircAlriifHouJty 
be bmc^bt in Mcocd with other «xp«rim«iitJit tJiii mode ^f inv^rxti* 
fffkdon M recDmniertded by the circiun«tane« tbst^ in moat olwh, n<>t- 
vithBtandiiig tbc 1ua« ufAtuin;! of hjrdnigrii, und the intnKluctiDii 
of ncgfttivc chlonne, bromine, or todinc, or of the compl^oi atont=: 
N O^t cocTcspoiulinf; to hTpoiiitric acid, the new body n'tuinn the 
obemical cluncier of the orit^nul compound ; tJMit U to uy, if tbe 
iiiochef*4ubiUiice mere on icLd, the nevlr^formed aubatmnco would 
i>e Mi aUu; if it wtrre nrutiml, llie ni-« ccin|iuund mmld likrwi^? 
benevtraJ; aiid it a very remfErlablcr tJiat Imnii? hoduii, bkr Uie 
alkoloidSf conttnnc brucs when the Abor« elements, or hyponitric 
•eid, Are *ubitttvt4*d fur Uie fttonu of liydrof^ea. 

AQ the aetdft of thU grotip likcuine form amii/f^eompouftds, 
Tbr trrm amidr in km^vii in itiorgimie chc^tuiiitry. Tbr ntomic 
gruup 11^, which cantiol }x exhibited in an iitijlATHfMl state, u 
found in man)' metallic prepnmtroTi.^ produced by trcntin^ eom- 
pounds of tJic metallic oicidet with tLmmonu. It might Iticnce be 
Aieomod, that the atom of oxygen of the mcuUic oxide, aa for 
lnftaoce of the oi^iilr of rnvrcury, hm united »ith nn e^ttui^alent of 
hydrogen of the ainnioiiU to form water, and Uiat the mel«I theii 
onibe) with vrhnt rcmmrui of the ommoniit^ll^N to form the 
sD-oUcd amide In organic chemistry the amidci are produced hi 
n similar manncTf with thU dtfTcrencconlyjthat in this depuTimcnt 
it b cbiefly acsd mlwtanoe* which have a tendcnt^y to enter into 
mrh conibiitation*. We cvi IkvI rcaliM? the produrl.iuri and 
deconit^sition of organic amideA* by assuming that the hy|)alhelinL] 
aohydroii^ ammQci)A-«Ut of the orf^nnie ciddn Iosca an cqiiivafent of 
watetr, wbdo an equivalent of hydrogvi) it witlidrawn frum the am- 
moni«* and an eEjnimknt of oxygi^n from t)Le hcuL Tlius acetamide 
is equal In airt^liitt^ of aninionia. minu4 1 atAmi i>f waler, aince 

Acconlinfc to the Uieory of aubttttutiona, one atom of the 
oxygon of the acid U\ theae combiTLUtJoiis it replaced by the 
eoenplex atuni H^N, but thtit mixSe of vii^wtn^ lh(* «ubjt*ct caimcit 
be ailo|ite<l, wtc€ tlje ncida, by thia miion^ putirvly Ime their acid 
ehaivtcn and even baaic bodies, on their entering into conibina* 

J>1 
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these amidc-co3ip(>uni!*, unil of iheiTROneralchjincteTs. which hwm 
only re<'rntly atlrurltd thi' niTi'iition af c-lcrmMrJi, U of Ktwt 
iTiipnrUiiret tiecaiU!«e lU^rc U rfaaun for hdirrinx thnl Kcirnt! 
suh^t^ticcs occurnnf in the animal and rcfcctA-hlc kingdom* belong 
to this cluM of bcKtitt. 

Wlilld l!i« anodes of many oUi«r a«idft can be nrtifiHally 
pFGrlared^ In" i}ie expo«un* *if thp sminunia-Knlt to heal, oc by iho 
tn'MmiMit' of thf dilorinif*i'nm]iiiuiids vitli mmmimiij i}%e amidm 
of tKcAcids of this group are beat obtained from their xftlta ol oxide 
of ethyl and ammonia. Hiut aoetamidc u formed on di;;ciitin^ 
niod«te of oxiUc of ethyl (acetic ether) with fluid ammonia, nmrc 

A« u «himn in Uu* formula, the- rixiile cif ethyl 1>erumi<3i oon^ 
Tertrd in thia procew into the hydratcd oxide, ort in other worda, 
the cthi^r bc<x>mc!i converted rnt» alcohol ; the nruler neee«iary for 
tbift ohimgc 3a formed from 1 ntom of tbo oxygm of the aootic ofid 
and I atom of the hydrogen at ibe ammonia. 

The amirteH of ihrai* nriiU are miIhI, c?ryatal1iKahU<, aixl oolinir- 
Icus they atv nohiblc in water and akohol, Nohlimc without 
iiudf^rzoing decomposition, liaTe no acjtion on rcgctahLe eolourat 
nnd are indifTcrMkC tovrArdi; vr^k artd» and bnjics. )f, hoirerer, 
thoy bo iKftted tritit tlrong acids or baEi^^ Ihcv niuimilAte iraler 
find Wrunme der:*ompnv*d into ammoniii and the corrc«piNHting 
add- 

Aoetamide, treated with caustic potoah, yields ammonia and 
B<«lat4!of potiuh: C\H4NO,H-KO,HO=KOX\ll^U,4 a,N, 

Tlie behaiiour of ihia amide, as veil ai that of >ll othen. 
townrds niiroDs nridp is very rbanu-U-'risttc ; for, hy the action of 
thia acid» tlict<e ainide> ore anivcrtcd into tfic onginal mada^ 
ammonia being at the aatnetime dcrdopnL (I^ria.*) 

We mny exphiin thia proci-xi by supposing that hydrogen b 
aisimilainl tliron^h ilic xciMa oftJic nitroiti addon the amids, and 
that ammonia and U»!orgariicac:tdarrf }rmed»thramnKmai,ho«vrT<er, 
m Miv/u noAtrntit beomninjc decompuscd with t)ie nitron* arid into 
nfttcr and nitr^iKen ; thns, for InAtonoe, aeclamidc nnd nitrous add 
yield woter^ acetic actd, and fiitfOfieDf for C^il^NO^-f 4\Oj= 
C^nfi^'h2 HO + S N. In tkb my m may hope that levttnl 
nitrngcnouft animn] rnaltrta may be diaou v ea v d to bp amides^ as in 
(be c«ttf of aa|>am(iii, whicli hai been abown to be the amide of 
maliearid. 

• ami. J^CMm «c4f nr« SMr t.lV, pp 17*-n». 
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U lli« wni(t» of U)«M! add* be tr«att«Kl with ftiibydnms |ihos- 
|ibone vad, they luae 2 «toina iif wftter, luid niimg^Duus 1iodic« rich 
In oxf^cn rcaiain, wlucli coflituri tl»c ruJic^ <>f ihc nciil and luire 
1 c<|uiv. cif nitrogen inpUccof tlic3aUKn«Df oxyftcn. Thciw btidica 
have been uanml nitrite. NotvitK&taiLilin^ tlic nmilority of tiicir 
composition with Uut of tlu? %'plMik oxygenous alkiJoifU, they 
pCMBMU iu» luiio properties. 

Vfljcrstnidi: and |>lKi«|)h(>ric atu<l form liv^tmln) pboiplsuric aciil 
■Ad TElrromtrilc : C,^H,,NO^+ TOj^l^Ov-JHO +C,^H^,N. 

Hic utuiicd of thu ffToup An finally diHtiii,^tlt<Ml by n property 
which is not eomniiun to th« aniidcit of n-dOKi other M.id» ; wh«n 
tntftlod with potxflttium tWy pcld cyanide of potAieuEim and n iuHh>* 
hf drogen, llmco U Mjcniji pmliRhte tJinl ryaiMi^rai i^sbUa prc^Cimiuril 
in these wniilcs. wince, from tljcir total want vf bn»r prript-rtic?. it 
CMiDot 1>c *uppc^Acd lliot Uicy contain a conjii^atcd unmkUTiiJi auU 
that t otocD of oxyK«ii can be rcpl^iood hy Amide. 

Tahinf; M* Hew, aeetamide muu be rrgnrdcd as hvdroc^'nnatc 
of WLiiiil-^pirTt, and ntrtjicrlfunidr aa TkvdiorvnTi;)t(t of rtlnkhol^ for 

C\U»NO,=C^n,OyHC4N,ftndC^njN6y=t;jle*>r"<-^-'^'- 

The amide* lend ut nt uncn to n forlher conntdc^ration of 

th« mtrilc»t whicf; are e<puiUy important in reference to our 

knowledi^e of tlte arrangGcnenl of ntonia and the m^tamurphokis 

of coaiier. 

Thaw hudiei arc* in part, formed during tLc dccoinpcnation of 
aninial Au1*atance-^ hy oxidifing alexia; tlicy tnny, [lowc^cr, be 
obtained by treating Oio corrcaponding ammonia-^^dt or the amide 
with Mtiliydriiua photphone acid. ThJa mode of prcparatjoii is 
cspeetally applicable foT^the nitriica of thia group of mrids ; oTlier; 
arr prepurrd either b) the mere t.-.\puaure uf the uinrnuiiui^ftttk to 
bcaii or by |ia^lng the vapour over bealed catuUc linic 

'Vhe nitrilea are oilyyvory volatile fliuds, less ai^luble in water 
fJian in ilIooUoI and etber^ and havii^' a peculiiir udiiur ; they oan 
he di*tUled wictiont urulergoing deeompouiion, bare no action on 
VTgPlaliltf iruUiiiTXt nrid do inrl unilr uitli :k'j<]<l Id form hhKh. Tlic^y 
unite, howerer, directly wjtli aiilplmrettcd hrdrugcn, q^iimilatjn^ 
f e4|aitBlent!t of it. ao Ittat aulpliaroui aubtdanees unalofioos to the 
amidea ar« produced; Ihus^ for instaneer beos^jmLnlo^ witii »nl- 
plmrrtted hydrogen, fomis Milpluibenswmide^ which it analogouH 

Alkullca and strong ncUft reduce nio^t \A tlic iiilrUca Co th^r 
original cou'ponent iHtfla. ttnil ia to uy, to amruouia aiu) ihc cor- 
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reAponHiiignHd^bynMimilaifngSatoinitof^inEtor ; tliiu,fi>riRstancWf 
in the case irfvslminhrilo: C(^H^N + inO=lljN + C,^I„Os. 

Scvcr»l of ihc propcrtic* of iht mlrilcs, mid CMpcciilly 
mi^ilcjt in wiiich they ftrc decomposed, indicnU that in thvirchctnicftJ 
<xknfit]tutio)L Lhoy AT? not tn be re^nrded nn eompouniix of tSe rtdlf^*! 
of ihc eorrcfiponding Hj^id niih niirogrn, Ijutmtlirr n» mmhinali^iDH 
of cjftDogen Rnd eertmn esTbo-liydrogcns ;— a view wtiieh lhrnw» 
ft perfectly new liglit on tlic theoretical conapoaition of the KciJa of 
Uiifl group. 

If ft tfir^ ginncc xt the nitrilee of the »nip1enC acidi of Ihl 
group, — tho»r of formic ncid, upeiic ftcid, and m«tftC«tonic fccid^ — it 
bpenmc* mni^ifeAi thfit lhe*e are Ixm]l«i which have brat Ion 
known* but never h&re been, nor can be^ reg&rdcd as nitnlcs- T 
oUnIc of formic acid must=CfllN: tbia, howercri U th« oai 
pmiiion of bydroeyaiiic &oid, which* u ia well known, it itl 
ohtained by heating forniale of ammonia, three ntODU of wiit^r 
being separateiL llydroL-yaiiie acid mr, howerer, aa we know, ht 
readily euitvarted* Uku Uk? uiudea, iiito ammonia and ibc cvm- 
apondin^ ^ form ie) add. 

If, farther, with ibe view of prepaHn^ the nitrite of acetic «i 
aeciamidc be mtied with anhydroua phoa|>horic aeid, another loi 
knuwTi h()dr,siip]>€i««l \o beulhr!TwiwrunMtttutwtj3f<]rmedfnainelTp 
ryanidcof mtlhjl, for C^H^Nr^CjIV C,^'- Tlie nitrile of roeli- 
eelonic acid which corresponds to cyanide of ethyl, bcbarca in 
a perfectly MtniUr mnnncr, for t'5MjN=iC\Hj>C,N» An inteUi* 
^nt obiervcr, KoLbc,* who has instJlutcd very exoeUeiit obwervabona 
on (be niiiject, atruck apOTi the idea of preparing nie<M3etonic 
ai-id fnitTi ihr rranidi^ of eibyl, (tibtaTned hv the clitttiUatkin of 
avlphntc of oiidc of clb}l and potash, and cytuiide of pobtMivunli 
by treating it with aolution of potaah : and the attempt complctdsr 
■uooeedod, for the cj'ar^idc of ethyl (perfectly oorrevpondinc; in its 
natttre to the aforeafti<l niCrilc), toi>k up.laiomiof water^and l>cca(n« 
decoai|iiiaed intn nmmonbi and mrtHrrtnnic acid, accnrding in iIia 

From tbc»e facts he *9s led to regard the nitrites (aa far a* they 
are yet known i of the arid^ cif thi« group as combinntioiM of cyano- 
gen witji a radieaJ of thiT haloid baaea pertaining to Uie elber group, 
thai Ia to miy, with ai^rho-hvdrogen in vbiHi thrrr are rontaiiMt t 
large naniWr nf ntnma (rf earlion, and the ncit higbpr odd nuintirr 
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of Atomt of h]r<ltog«n. Thug, ifaosc Hubfll4!ic«« arrtng^ thcmsetvefi 

in the foUuwiiig iiritlimrticnl proportion : — 

KItriU oT Ibmilc acid = fajdnvjialc mU s H . C, N, 

*- MMto mM ,- = rjviul* of mMbjl =C\ II,. (^ If , 

— — lat^ooiottlc add vcruUe oTHhjrl ^CJU^C^K. 

V«kr>oltrU» _ . . =C^ 0, C, W. 

\Vbile hi ilie fint thre« of tliese rombinstionf thfi cxi«ttfie« of 
cymBOgen mur be rqj^nlnl cuk «?imMUh<sI, Kt^lbf*'^ believed vbat he 
amid Tvrti|^iiut l)ie exUlrtiop iif stirh cnrbu-hytlrugcru uC^H. ftm) 
Cf^ll^; And, indeed, be fully |>roTed tbcir procncc, by exposing to an 
electric current tbe puCooh-salU of the ^c\ds correspondi&g to the 
two lavt^nuned nitrUn^ nimelyj but]rric ucid M&d rnkmnio acid ; 
beakk« otber pruductt, he tl»eii oUained tbe ciirbo^hydrogmw 
Cf 11, Mid C^ H^ In fualiTfr inv<'jili!^tii>itir+ Iry Un^iKT]|HJMii]j 
CjAoide of ethyl by pciii&Aviiicti. be cjitablUlied ^c cxiifteiico vi the 
radical^^roaby) ind eU^yl^ C^H, luid C.H^ 

Fmmd tbe«e f«ct« renting to tlie nitrilca of tbeae Bcldt, we ftre 
■ImoM Involontanly Jed to l&>lbe*s origmal riew, arid to regard ih« 
AcidN of tlii» |[rou|i «!iroTijuiJprti<d uxaliciiciU*, tlmt Uta »tyiUH ucIdN 
in which omtic acid 1% ao oombined vrith one of the abovciiamed 
cvbo-hydrO|;«n3=C^H|« p ta not to affoct the saturating oipacity 
of the acid« 

Tbii Tiev i« aoppnrtod by the following experimental evidence. 

RuIyriondtalrdaairnrifU nn^ drrnin[ic»srd andct the itiiluenoe 
of tbe gKltanic eurrciit; AMEiniUlingnit atom of oxygci^tbry yield 
2 cqaira. cf carbonic tim\ and llie cormponding curbo- hydro^n. 

Cvano^n vitb vatcr becomes decomposed, ti» is welt known, 

into oxalic nnd and ammonia (C,>''l'3H(J=njN-f C\(>^)i 

fonrmdy, nn heating oxalate of ammoiiin, cyancigeT?, together 

with Qxamide, is focmed. The production itnd dccnm|>osTtJon of 

nltfonicrilc B>ay bet^oe be cx|>1aincd in tbe following manner : if 

vdcrtanic acid 1w an oxalic acid conjugated with the carbo- 

faydrogeo» w/y/=C^n^ the tatter is conrertcd into cyftnoj^ by 

tbe tnctamorphosU of th« ammonb-wU into nitrile; ^nd £be cya- 

Dogen oombniing with the adjunct C^H^ yields the empirical 

fonnuU for valcTonitnle, If, however^ the latter be regarded M 

eyanidc of nUyt, and be decompowd by aikalics, live eonjugfttcd 

cywkogen, jiut rs if it wtf« isolttttdj becomes convrrt^ into 

uamonU and oxalic sdd, wbieb then nnnains in eombination with 

tbe conjitgsle C^lly 

■ £\tm, 0«. T«|, 5, i^ XD, 

t A».d. CKd. num. B4.fi^(l,3tl-aBS. 
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Conjiidcring tlic aobjcct in Oiia puint 4if view, we moat regard 
the ftctda of thin ^roup da con«Iitutctl in the folbwii^ maniMti — 

Fiamic«cid =hjdm^ci]-oAJiUo 4d()=; O. C|Of. 

Clul^rii; AciJ ^uiFttflhjuulic acid =C( H^- C^O^ 

TUvruuik iwtd ^nUyluiktif^ ftod =(.', El,. €^0, 

Oqiroic Mid =BiajloxAlifl Add ^Cj^^JCfir 
CUraelj- allu-^l i(> t1xi» view of the eon^litutlon of iLr-nc 
oiiollicr coiuidcntian, which hu reference to the prodaction of 
tlieac bomologoua «cid> from the series of the cCJicr-bke, bomclo- 
gmu lipoid bftsft?, Tlie ^cnend formolaof the ha.\wd b<L*c«,— OKide 
of methj't, oxide of eUiyl, and oxid« of jwiyl, ii=CnH^,jO, while 
tL« fonnula of tJie aclds'ift C^H^^^O^; va hnve expluned Uw pro- 
duction of thi? &[.Mtli from tlir comf^ijTiniditu; lj4tUild bKacs Tj) tlic 
•imple naaiinil&tion tif -1 iiU>ms ai Qxy^'en. &nd JoB« of 2 atoms of 
water; abt for instance, in the conreniion of oxido ot ethyl iaito 
iic*?tlc acid I if, ho^eTer^the above concliuioiut^ wKioh have been de- 
rived from simple indocdonf, be correct, \x muAi be aMumed that 
(ti>iaki*aderinitee)i»e) iutlieconvenioQuf OKidcuf vlhylinto acetic 
acid, the complex nlova, C^ll^ learea the nutical of tlie o^idc of 
ethyl, C|H^O, nnd uniten with 4 extTntie<iu5 atotus of o^)-^cn, uid 
with Uic 1 atom whtuh Ik present in i>xide of ethyl, lo fumi W'at«r 
and oxalic aeSd, which orimbinca wit^h Oit radical of the next 
lowrr hnUild hnxr, nirtJiyl, and nrprrjientt acetic acid* 
Oxide of flmyl yields valyloxalic ftcid ; 

Oxide of valyl yiddt cnetetbytoxalic acid ; 

Oxide o' inctetbyl yields ethyLoxalic afrid; 

Oxtde uf eibyl yieUt& mctliyloxftUc wad i 

Aa, MGovdin^ to Uiis view, oxalic acid con»titutca tite aci<lify- 
iriic principle of Uie bodiea of Utiti i:roup. we fthall conBid«r it the 
tirat in tli« aerie* of aeUb. 
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iVofWrfiof. — 'Hiiji «cid CTftteUisttt with 3 otonu of voter \n 
oUkjiM rhombic pKttnn, it devoid of smril, hcu a th:irp ndd U4t«, 
mkI eJ!bjmu:m on rxponurc to the. Mr, losing 2 fttomx of vtUSt 
mni breaming disnU^Mcd into b irliitc pawrdcr; on licatuigitcnro 
(mHj to 15(P or l(Kr, it uiUiiDCa uadccompoaod m UMrulu' cry»- 
tftl» E bat Bt 170^ <or if the cryatallnod Mid be nptdly bMcd to 
15S^ it btfcoTDM decomposed into carbonic oxide ft&d eu-bonic 
wMf A Httlo fi>rmir addt And u-Biet ; H dtK^jlvei in 8 jnrU uf cutd 
and I poll uf iMktiing wj.t«:rf and in 4 purtA uf apiril uf witic ; it* 
Bolutioas redden litmin strongly. Oti boiling oxcdic add with solu* 
tuoin of oxide or chloride of gold, carbonic scid ut cTolred, &nd the 
gokl 1% pcecipitfticd in tho form of cxtrciuely 6ne blnck poudar- 
TreBictl vritli oancenint«d sulphuric Bci<l, il becunies itfcontposed 
into oubonic oiid« bikI cnrbonic &oidj Bud cffcdB no chan^ in tJic 
colour of the sulphuric idd. 

Compoji^i/n. In occordBncc mith tlic obovo forintilft, this acid, 
irluch CBunot eicUl i» tbc froe fctBte without vnXer, contaiiu in 100 
parts: 



CkfUai 


2»tnaa 


= ic^cm 


Uj^r^ga... 


.^.- :v » 


= a3»3 


Vm* .... 


— 1 ^ 


=s WlWO 



100 -ow 

The Btocaic wci^t of tho bypotbcticaJ onliyJrou* acid— <50'0 ; 
ItA >ttanttingCBpM;ity=SS^S2S- 

In nrfcn'iicc lit tUr histfirv of \h\\ nrid, wr may observe ihaL 
wbdc Jiome chcmiftta re^urd it Lh the uiide of an i>xyi;cnou3 rjuiicul, 
oXBljrl^C^ Og, in coiuc^qencc of the prcponilenxnt^o of its acidity 
ov«r that of carbonic acid, others regard it u b hydrogen Bcid 

CdmhiuilionM. Oxali<^fteid r»inbinc«vrith nlkuliKi iii three prcH 
portioiis^ in which the oicygcn of the bttic \t to that of the acid fts 
1 r 3, L : C, and 1:12 rcspcctiTcly. These suits arc soluble in 
voter, hot dl <itJtcr oxaUtcs arc ioiolublo, or only rery «liffht]y 
■oluMe, in that duid^ none of tine oiuUtos ftm soluble in eJco- 
hoL Tbr-i« loltx do nnt rhitr wfwn healed. Thp aim hi nation a of 
otjillc mcid with the more easily reducibli* tjxiilcs jrit^^d airbonic 
Bcid Bitil the reduced mctsJ (thus, for iii3t:uLC«, CoO.C^O^^ 3COt 
> Co) ; while those with leas easily reducible bases crolrc csiboAic 
oxide gMr uid vq eontsrtod into caibonotCB. 
Os^dcttt^ /itM^^Mta^ ncniral ox&istc of oxidfi ot ^larfv^Toa^tN, 
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H^NOXjOj + 211 0, is obtained by n«utnUnnf; oxalk acid iritb 
carbonate of nmmnmn^ niifl evaporating the tolution; it crystaUitct 
in nrcdlcKj htu jl inline UHt«> effloresces on enposurc to Utc atmo- 
spbcTG, ftnd ibi solubility in water u \<m than that of o^talic acuL 

OMmi^, CjHjNOjf^JI^NX^O,) u ohUincd either by the 
dry dixtillnticm of oxaUte of ammonia, or by th^ treatment of nco- 
tral oxalate of oxide of ediyl with ammonia ; H hut a cry«Ca1)inc 
powdery npj>rariincc> is of n glistening white coloiir, hiM no itmrilor 
la^te, ttnd dix<voli-ca very alifhtly in cold, but rather more freely in 
hot water t ^^tien strotiicly hcntcd it becomes dvcompc^vM into wutcri 
carbotiic oxide, hydroeynnic acid, and a Little uron. If a auffieient 
<|iiaritity of water be jiresent^ a rery imall quantity of oxalie acid 
can convert an infinite qunntity of ox.-unidt; into nxalitte f>f oninioTtia. 

Oxamic Atidy C^H^NO^HO, is an acid ta which wc vHumc 
thet oxalic ociJ ti conjoaatod with cxamide (C^H,NO^C,O^HO}; 
It >i produ^d hy the dry di^tilbiion uf binoxaUte of atnmoiua; 
it oKMrt as II p<»tourlT-tt grxiinljir iiuKlorous powder, vhieh U not 
rrndily wkluhlc In water, «nd reddcni litmus. Wlirn heated with 
fluJphxLric acid it becomea decximptnod \uUi ammonia and oxftlk 
add; its taita are for the most part aoluble^ at IcaM ita baryta, 
time, and silver laltA diaiolve in boiting water. 

Orafaft^oftirit^fChCCfi^, \% a very iiupartant tu1»tance in 
patholn^icji] eht^miHlry; it iicrura ami whitepUiteteari, ard inodonma 
powder, winch, however, ttnder the micrcKCpc, ia found to exhibit 
o (bntinct cryatAUvne form. Tliene erystAla, whoft« cryBtallo;graphie 
relation* have been carefully studied by C Schiniclt*, a|)pear, when 
Keen with a low power, nt *inve|(ij>e»funin?d, >i|iikr|dy defined 
bodies; 1>ui when tnutc highly maj^uified. ibey may eauily tie recog- 
nised aa olituae M[uarG octoheidni; aomc. tiowever, anionj; thao, 
arc rtry acuICi These crystab contoiEi I Moai of water, whicb they 
loee at L(^. Oxalate of lime la oU but insoluble in water, and 
it h a1mo«T proof agaiiut the action of ac«4Je and oxutic aci>da; it 
rrwlily iliviitlvL'a. tiiiwi-\er, in thf.' atruii-^er mineral ^cida. 

ArtiliciAlIy prc^jored QXolatc of lime vnly khi>wa tliesc cryatala, 
when very dilute ttilutiona of aalt^ of Itme hare been mixed with 
dilated boiling aulutionJt uf alkaline oxakiea ; nnder other eireinn* 
Muwca It ef^w&n under the microecope merely in apberical or no* 
doW ntaaHw. CryauJaufosahiteulliDiemay bediHtingaiihedCnnn 
tlioae of chloride of sodium which ther much resemble in iotm^ bj 
the ouy sulubiUty of tbc latter in wfticr, and by Uitif tmia|wrEiicy4 
Larger cryttaTi of oxajnte oriimcaomctimea occur, bating aomere- 

Offt^^mm^ Jfifa- H. Inp. Jilt, rtl 14. 
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iCfablftnce l<> cnr»taltt of phosphite orarninonit-fnftgncsia,nhich iti 
the pruj<>ction rm-o--bIe a wqutre octahedron ; biit a more accurate 
miiimjMCOptc examination u>d thoiolntnlity of the triptij phosphntc in 
nnlU^ «cid etia1>le tit to (fixcnminatc between ttc«e cr^uUs atid 
lli0arufo\a1htr uf llmr, GoMingBin!* %lx»(1n(^rtlir»crT»ULtBijf iii^iluf« 
of littw ^ftprd'Iiltc domb-HclU or ratbcr like two kkdnep with their 
concftTities oppoecd, i^nd somctimca no closely ftpproxinuting ta to 
appear circruW, tbe Mir6»cc Ueing finely RtnMe^> These cryttnla 
■fO pvoduc^d. in all probaliiljty, by & z«o1iUc simirigemeiit of mbnte 
adiruW cryatnli pre&enling m plijsitnl ilruclurt? n»vnibUiig ilinl iif 
flpli«rie*J criisUia of corbonMe nf Urae. [Dr. Goldiii^ Ilirdf hu 
reoently »]io«h tJi»t in uJi prol^3i)it>' these clumV!>en cryatalfcon- 
attC ot oraltrralt of iimt. — o. e. d.] 

Otbrr oialatea have at present exciieil no p>tyni^ogica1 in* 
U*reaL 

Prtporelion- — Oialic *cid b a final product of the oxidation of 
Bio«t anicMl and ^'cg^rtabte bodi«a ; hinee it may be prepnrod from 
Tery differer;t anbUancea by alroni; oxidiaing agenca: it Is moat 
COQirao-nlf obtAiiMxt by the rlecompf>«hion of >«gar *iy not tno con- 
iKiLlntcd nitric add, b} erapomtiou to cry«l;iUi&ation> and finely 
by rccrTMallufttion in w^ter. 

7}^*U, — Oxalic ocid and it* salta are »o well cUoractcriHd that 
It a hardly pOAaible to tniat&ko them for ony othtrr bocttea. In the 
animal organum oxftlie a^id \% altno»t sUwuyv LHimbined tritb lime, 
and with a lillle |inu:Lt€tf ihiH nult rnay hu lemlily ilis(.<vJTen?iJ by Oie 
microavopcT aiid by tbe inmjlubility uf itA cryftUtla 111 iiculic scid. 
SboviJd a farther inveatigatJon appe^ necvxaury, the prc^unee of 
osaJie acid nuRbt be determined by xUt property of reducing' ^old from 
its aoluliont, and by lia not olifirrii>g cither in llie free or in the 
<um1iin«t KtAt« wlier. healed, or on theappUc^ationof lulphurie arid- 
OeaUIi^ of linie rjin \ic neponttRd frocn nio^tt of the MibklanceawitJi 
which it is likely to be mixed eitJicr by acetic acid or by dilute 
aulutbon of potoah. 

PAjftictofficat Bilatiom. M 

Ooni77etf«,— Frequently a* oxalic tirnd, combbied either with 
^le alkalies or u'ith time, occurs m tbe vcgcinble IciiLgdoin (Scbln- 
Ben^t C"'' Snhmifh,^ and otherK), it ix very seldiim found in the 

F * CrlmrT t>q^oA»: iMr 4la(nnfb. iiatAajagj'. And than>|if«tk4l luilialiaB^ 
T^M «Uli». p. 300. 

L Kotvar/*'!' » H 
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aiumnl or^auumi Mi ictat in large qu&ntitica. It unly occofs in 
tho Utter ID coQibinution with lime, never hoing prwent in tfoHt- 
eient qiuntiiy to conibiiiij vlth the alkalice &• w^ as with lime, 
MuTeuv«r it b much more frequefitly met witK in paihulogicvl 
tUnn 111 p1tyiiolu,^ii.~:i1 ruTiditiuiLa^ 

It is in liic urine ifialihe pruaciioe ofoJtalAUr of lime Uut been 
m<»t frcquentlf ot»erv^ ; it vrm for a loi^- ttiuu re^rdoj as « mor- 
bid [iroduct ifi thii fiuid^ but ibdependeiitly of the cireuicBtftnee 
tliat thi;i biKly i?i cunstanily prenent, together lAitli earbonftie of 
Hini*, in the unrii; of bcfrbivinviu atLiimJs, it lia> frequi^iiUy litt^i 
found in noTmnl hum^in urine Hyroyadf.* livBc^t itnd othen. 

In cKamminc mit^ruaofipiaUiy the mornin^c uriiii; of healthy men 
I have friM^uently discovered i^toktcd crrKtob of oxalate of lone ; 
thU u not, hower^r, always tbe caae: and ftirtlier, the oxalate ol 
limff n^-o^LiNiiMp in lUt-h I'vi'i Tjy ihr micmHeojKr !« Diit all thni U 
COfitainod in tJie urine, for it funns in tar^-r rjtiaalitics after sofnc 
time* and during the kcid tirinary fermentation >o admirnbty 
<teachbed by Scherer. After allovriii); oiominfc urine to stanil for 
a e<>niiderftblc time we o1\en dtid a f^rrat many of theite eryrtaU, 
u'lirn thr |irrfcr:t!y fri?*h urine ]>n-Tic-iit<d tio tmee ut tlirm. The 
folUiwing is ail cKcdlcnt mode of cLcmonntraling tlie e&ulencc of 
oxalate of lime in noriuol urine. If it be winter ire maU ca|>oMT 
froidi urine out of doora till it freezes; in this proeCM, aa in lite 
Iraesifig of whia and vmegar^ a ^rcat p^rt of the ««tCT eryrtaUb«a 
in n cc^mpnrftttTcfy pure nutr, and tdwr it* removal vo nlrtmni a 
Goncenimled H^iline »olulion in whieh inicroacopicGryBtalsof oialale 
of lime may h* diacovercd. That oitJatc of lime is at first actoallj 
held in aolution in filtered urine, nrd thatitdoe»not,asC.Sehaiidt 
supposesf proooed frora the mMcuv of tbo bladder, ii n vieir wliidb 
b tiipported by the eipcriment wfiieh t hare <>fteii repntcd, that in 
urine, which nftev thoroughly cnoling fiaafreerl from ita muetia and 
urate of MKh by liltration, the most diriinct cryatala of oxalate of 
lime mi};ht after a time be ^o^:>',cni4cd, while no traeea of them could 
eitlierpreri^Uiily Iwdeteetcdinthemuc^sofUio fr«ih[]rine,orfoQnd 
after the reudue on th« filter hmi been for aornc time in contact 
with u^tFT. Tnc oxaUtr iif lijttr, with a few crvHttds uf uric aci^^ 
doea not ■cparatc from filtered urine until after it baa alood for aoma 
liac. We wmj tctj eaaily eonnnee ourKlrei that oxalate of liow 
if preaciit in tk HtAir of «<}lution, hv citractiEtg tlie solid rendoe of 
AhenNl urtne with iM>t too concentrmted vpirit^ and nutating th« 
Npiriluoua extract with etiicr; after tliecxtiactjofi with etiier, there 

/ ClMVaadJOniik-paftKnakobctftc. Cttaicdi. I»I4 S-Ua. 
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ravf he otncrvcd, in th« alcoholic trttnti^ a Bcdtm«nt inaoluble in 
*«ttr, wtkch consista of the motit hinatifttl erjatftJa of thb solL 
Wbilfl in ttic iidd tiHiuny ferm^ntntion th« eepftMttiion of tb* oxoImm 
of linir iMTcwcnwhltUicnagnirntationof tlii^rrnrMtdof iheurine, 
inihrUnrr ciucthettiltusrpBntcdby thcrtAorai of thefieeaoid. 
Tlic quuitity of oxalnlc of iinic m ordinary urirto b ao tttinutCa 
that, till recently, cbcmiata, frotn tbo want of aufiicttntly a<«urate 
ro«afi» of analvftU, wn* uitfthkf to neopt'tiu! tt; good aiialrsU 
hM.'Ttt htrmtrvr, olwnTu foimd, in t\v-. tnnnUMp pnrt of th^ s«h of 
tiiv ratract of urine, a litilc OkHionotc of lime, whichp at all orcnla, 
own part of its origin to tlic oxaUtc of Lime. 

CrTstftla of oxoUttf of Itmo wk motA frvc[ucntly found in the 
urino ftftcr the me of rrgruhlp food, c%]ir«inlly of %ucU fcindi aa 
rontain nady fnrmrrl nxalatm [VViUon.*^ rXjrn^ fciiind ih^r aft«r 
tlie mcof ftpajklirigwinca,Uic tjuuntity ofthcafthis incrcaited in tbe 
urine; and my own oxp«rtmenta ahoir that there ix an inercaaed 
aecrciioD of oxalate of lime aflei tlw use cti btcr oontainin^ moch 
caibontc acui and of tfir nllutline bmrbonoica and v^^gotablc aalta. 
I ranrtnt roniimi ilinl'^ view thni highly niimgcrnfjiiH fnod rantn 
a prccipitati: or ercjv an auguientJtLioti of the oxalaU of lime. It ia 
often found in the uriiw of prtfiinant women* (IJi>fte.)t 

From a aeries of direct rxperimenta on tht i^hjcit. C Schmidtt 
u led to dony that onkto of limo introduced into the itomAcb, 
pnatrr into tlio urbie; and in tbia point I can perfectly eonfirm 
him, vitlititU. lumever, fC<nii^ ki far as tu uxtett thiit lite imtil rxcrta 
no Inflocnce on tiie formation of tlitA body. In t)ie excmncHtlji of 
caterpiUant tte often £nd modi oxalate of bme which ia not formed 
directly from tbo insesta, einoe l^havotery often found the eryatnla 
rn the bi]bry ducCa of theae animals. PrepantionM run be only 
made of tlioff oqi^fl, And in con!(equi?itcfi of their rnnt motility a 
Ui^ quantity of tlicir contoita mi^y lie e^ijireased from the i:ut 
tQboij and Mihmitteid to microacopac examiniition. 

Wilb rofrrenec to the oeourrei»co of oKid:fcle of lime m eertnin 
iBOrH^id ronditiona. Proof, Bird^ ind olhent, onhe very ditFcnint 
tfat^menCa, none of wliidi ar« yet folly ntnblithed. Nnmeronv 
examinations of morhid nriae bnre ronviMTcd nir, llut in tliis 
cmintry, at lMUrt> the iBcdinienta of oxalntc of lime are nmcli rarer 
Ihan tbcy are rcpreacntod to bo by Enj^liab wntcra- These invca^ 
ligatioM bawled mc to the following cvaultH; whon tbo rexpi'- 

■ tVot u iMl Uodiql %nA ^^l^ginl JfiurtitT, 1NC4I1. p. 41A. 

* BaMfiffft.^ V. 8.;i>. 
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ntury procvaa i» in mnj way iJbUirliedi wt* must rr^tjuieiiUy i>}>i«rve 
■ CD|>iou» excretion of oxalate (jf lime; it la moat comnbon ciUtcr 
in fully dcrclopocl piilmunary cmphyacinn, or wii«ii the imlaHJiiAry 
ti»ii« Iiu lost muf^h of its eliulicity a^r rvpvtitecl CKtorrfaA ; on tbe 
ether hah<l, it is not prevent neiirlir so often in intUmniKCory or 
tulirrciiUiiLi afft-L-tioii!! of Ui« lutigs iHollr) ;* niormrrr, il is sum- 
mon in coni'oleicrair^, from icicm diMrutOf u for iiisUJic^. typhus, 
tniJcuft-coTpii!»dc3 being then often viK>ciAto<l vrith a triding acUh 
mentofoxJkbto of liroo. pTIie Frequent occurrene^oloxoUte of Umft 
in th(* urine during coiivnktcenco hu hccn in<lpp«Qdeotlf obMrvcd 
by Pnifeuor Walsh. Si<e hin pnprr on the oialBlcs in the 
MQiiihitf Jountut of Medtcci Sdrnrr^ Jnii. IH4B. a, k. o.] I haro 
cmLy met ^'ith nctunlly pMru scdimcntA of IKm i^kU in tbrre pef«of», 
vrhot aomeUmc^, (At nomcnhat consi(knit>Lc intCTVuUj, iiiiflcrrd 
from epileptic Attnek*. It if by no moftnt «>nBtimt, oiocorduig to 
my rxp«nirfLee, in the urine of mchitie ehihlren {ftiinon),t of goaty 
adiilu villi oc(t«o[Jorri»i», of vroineu vith letaronrhon, of paticnta 
uritb hc4rWi»ciiM, or in urine contuning Kmcn^ [DoniUL)} 

In the dytpcptic conditions in which Prout nnij Bin! have found 
>ediaient« of 0T>Uta of lim«, 1 hnr^ fniled in ditcor^ring anything 
of lJi« sort ; on the contrary, I Imve generally found tbo «ciliin«nt> 
in the urine of »uch pnlicnU to he free from t)ie4c cry%[ftl)^ Tli« 
XVMon why the HngL^h have to ohcu ft^und Lfiis %m\i in ibo urine, 
IBby be, that in Kn^laiitJ (aa wc ih&U further notice &t & fntur^ 
page), the unn« in generally in a nKiro eonrcntrat^d state tiiitn in 
Oerroany, and oa Bird rery corrcetly rcmnrkR^ otiiUte of Ume U 
Tupidly «r|>an)tr(l from n coiicentrmtcd than an a(]ueo4JS «rinch 
^lorcOTCTf cxpericiiee at the bcd*«idc t«nchc« every unpr^udi 
ob«crvcr that the appcnroAco of oitalaK of lime in the urine tl 
by no means ac<?onkpjLnied by the flronp of Hymptoma nhkb ovten 
Rn^lbb phynit'iaiis lirtrrihe as |hrTtHtning to what ibcy call tht 
oxalic dUthois* [For the ar^nienU in o|)paiution to lhj«ojnnion 
due reader u rderrcd to Dr. Uoldrn^ Bird** Urimtrjf Dcp&$itfp Ard 
£d., p. U^iU. o. i:. oO 

TiMt tht mulberry caLculuH conMtta ibr the mo«t part of oxaJal« 
of Ifme, hat been lorii; krowii ; but piuat other urinary enleulii 
vbctl^er titer euiJAtbl priiicipiill)' of ranlu or nratea, olniost alvAya 
contain a hltle oxiibte of lime, 

Thi« ault haa only rurely beeu fovnd iit ntber pUeea beside* tbo 
urine, C. Schnaidt ha^ remaried ihajt it la often prevent in the 

t lliMtfuf • JovmI, mil. DK,<Lr>-««- 
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noma of the giU-liMder, «bil th^t it \§ vrarocrly evct absent from 
iJbft muooot membraiwuf tti^iinpregn&tedutcnu, 1 oncedUcarered 
■HobU) of time in i^xjwrlorateil m&ttnr, btit whctbfr it v-as pmdgfird 
■Dm tbc fniUnonvy muoui, or frocn frngmcnls of fond m the inoittli, 
1 could iM>t deckk. [Dr* Ourod* bu recently detected oxalic acid 
ID tbfl blood io * c&Ac of chronic bio^ap had vomiting, ftnd in 
acrend «««cs of ^vt. 0. k. t».] 

Orrj^tiL — A» the xmc of T^g«tmble foorl, of wfiicli nmny Tarvtin 
cotitajn »imUii-K, hirmuir:! llir qtiHntity nf tixaUtr at Tmif. in U<« 
urincf ilie itifctciKX would w«m i legitimate; ooc, that the 
onlotcM am transmitted from the food Ut tltc mine The souroc 
of thift >^ miut, hoirevcr, not be »oofrht for only in die pre-fomi«d 
ommhtmj but in theunount of fttkAlmmrornbmniion wiib vPf^-udiTo 
wnd9 pivnmt in thi? footl ; ioT; im vr havr nlrctuly inuntiont-ftt tht-y 
induce Mi tngmctitntion of the cAatatc of lime. In nil tbc veil* 
mvkcd A3«s to which I hnrc nlindcd, tbc incrrcnsc of the o»lntc 
oftime aecoked to be combined with dJAtnrbAnn: of tbc loipinitory 
pfootn. Thtu it may vuiily he un«^crRto<id why, idter the une of 
drinVn ririi in <nrl>»nir nHdj of a]k;i1iiir huvirhfinniei, nr vr^rCithlr 
■oltp., oxjJSc add U increased in Uic urine ; the »»pcrllui>u» carbonic 
add vihjch has cotercd tlic blood, or been genctrated there froin the 
mUIa of oT^anie acids, must oM.rttd the absorption of oxygen and 
tb« perfect oxicatiovi cf certain subbtAnocH in the blood; h^noealao 
the qnantity of oinlAtp of Ume has been found to be incteaspd by the 
parti^ly impeded excban^ of oocyE^en and eurbunlc acid \u the 
lunta, oonACqucnt ou emphyeeaiai pitlmon&ry compratsion during 
prcgnency* &c We might* in euch eaue^, aafinmc, according to a 
fcmiorly prevalent belief, that the kidneys in aome degree acted 
vkmrioutly for the lur^g^* since under the form of oxalic ncid tbrry 
remoTe from the organism Ihe carlioii which tlie latter organs wdu1(} 

,re excreted v c&ibonic acid. 
Although certain chcmista hold a oontrfLry opinion, it is «i 

doulited fact that tbe nervous ayatem haa an inflnerce on the 
'-oxidation of the blood. The occuntr>cc of cncalnte of lime in ca^ea 
of ffpilqiiie convutuons, io eonvajeaeetit persons, ^., might be 
rrfemsl to the disturbance induced in such c&sea in the nutrition 
or in the function of the nervous system, and to its diminished 
inflacnoe on the prooesa of T««ptnUioQ^ witbout there being any 
neconty for tbc oMumptloo of a special dUthesis. 

It aetnu, moreover, unreasonable to set op such a dint}icxiv, 
akice the r«tahlU)iment <jf a B|>ec.ial dlacese from a single itymptom 



* MUim-ffhinif^rd Tnattrtknt. Vol^^y.fn. 



rm ncTTRJC acid oiovp. 

— tbjit KTmptcm bring only the nrrummt^ of nvAlate of lime — in 
ciitirriy oppoacd to tkc nptrit of mt^ionftl mrdtcine. 

Krom Wohtcr aixl L(cl>tjr''i discDTCTT thnt unc uxd b ikcom* 
po^d hy |>cnixi(k i>f lead inio urcn, allfuitoin, and oxalic acid, it 
hftfl been pretty genemllr ii«!Uincd UlrI Uic oxalic add of tbo orine 
ti due topn oxtdntLUo iif Uk- tirir nnd; r.hc oxnliir ncifl. In thin roar, 
rioi liein^ ooiivirried into carbonic arid, m ukiuIIt iKiturv in Lhc 
bealtltj or^mim. That the formationofo^nJicftcidmay be inpurt 
tliOBCxplidncdrisunqucntion&bic, but tbcivAre many other Bubstenoca 
in tho Animal organUm be«id«v uric odd, wbicb W ovulation yirld 
oxoltc acid. No dnfmitr nutnt-ncal ratio hetwn-n dw iiric ndil, urrs, 
amd oxnlitc of lime >n tlie urine, baa bcrii yet ntablialivd. 

Ci Schmidt * has prnjioiindrd n very ingrniovn virif rcgmliDg 
the origin oif oxalate of iimc in the unno. HcbciicTCs^thttt vcmuit 
seek for tbc wiitcb of ita aocrctjon in tbe irmcoua mcmbivti* of tbe 
urinary pMna^a, and tliat tlic oxaUip of time in firtt prodacod by 
the dccoimpCHdng nction of tlw arid urine on a :ho[u1ilc annpoond^ 
QMtlate of al bo men -lime* accreted by the mucoua membrane*; for 
oxabitc aF Linte fia nn iiuolulde Itody oouH not peoetnute with the 
uriiM througli a iittr\v% of rfrnal mUn t oxalate of lime ia alao farmed 
from the nauoua nf tlie gaJl*b1adrler by ibU mode of dccompoaittoa. 
TVWi oxaliitc of llmtr i>orun in the urnc> wc ftlvaya fiml an a«g- 
iDCt7tation of ihe mucua. Tliete rcoaona do not, hnweTcr, Appear 
to be ao decisive aa to induco ua to oxrhangc tbe ticw we ban; 
already ^voi for that of Sdimidi; otid lnd<%rd in oxiotber plaee ve 
find Sr^^mklt t bimtcjf rtnintaining tJiat tlw urcA ia in part com- 
bined witb oxalic acid- 




FoBHic Acid,— C,HO,.HO. 

Pr^pcrtit9y—TWin actd po%«oMca the general chaffadera of tbe 
ocftila of tbiB V^oop i v-itji wiLtcr it forms two dbftinet hydrate*, odc 
of vkkb liecomea totkl at — l^ boils ot 4 99°. ^nd hu a flptdfic 
gravity of l'SiS3, vhile tlte oilier^ vhieh contain«4A*35Joe2aioiita 
of aater, due* not >uli<l)fy at ntrmprrainn' of — \i\ hoiUat-|- U)6° 
and baa a apc4jitic gravity of I'llOI. fiy concentrated aid- ■ 
pharie acid it ia deeompoaed into water and carbonic otide 
(CfHO^^IlO-l-aCO) ; the aalts of oxide of ulver and of oxide 
fifmemiry are rcdanrd when vrarmcd in it. 

* Ann. A- Cb> %. B^rw*. b. fit , & 5>, ft 
f Katwvfa.i-v. ». 47, 
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(^nH/Huitwn.'^^lu oorretpottdtffice vtiOi the alxi^^ fcNmula, ICJO 
of thitt aod tuiut coQUin :— > 

Ckftai sutona ... vti-oa? 

Water - 1 * -- !«•»<* 






Tbe atomic mrislit of U^e lifpiJlJicticftl uili)'dioi;» actd =: AC2'^ ; 
its Muratitig cftpi%cityx:2]'G2. According to the theory which we 
bare laid down, funnic ftcid nhould be rr^rdcd lu an oxiUic ncid 
rnnjug-iCetl viUi hydtogcnr^H-CyOj + llO ; hul acci>r(Uiig to 
ordinAry views it 1% kftfumcd tu contaTn a radicad /urmy/^CgH, 
wluch i> hclievcd to occur ili ftcvcfaJ other cmii1>it;iLtiuit»> as for 
cc ill diiorofbrm, 

Com^nciiotu^ — The »alt« of _ fcnnic ftcid ore loluhU ; with 
Sncnli«9j it ftUo formi add toIi*, 

Fr/muiif t^ tmaiionia in koo^ii by iu pro^ierty of hecoming 
conrcrti^ on hesUng into hydrocraiiic ftcid (li^XO.CgllO,= 
II.U^44HU)t and hence the hydrocyWic ftcid iv hi ch often 
appears dtiring the deoompooitiDn of AitinnA] Bul^tiLiices may he 
dependent on tlie pr^riooB IbnnatJon of formate of nmmoriB. 

Hierc arc cerlaui (romhinatioEiK, whicli in refereiir*? to tltrir 
empiric^ Cdapcnitiou, may lie rr^^nidcd as foniiic ni-id, hut in 
which the whole of tfie oxyfccri is replaced by clLlonnc, bromine, 
iodtnc, or sulphur ; the beat h 11 own of these ie chktrqf'c/rwi or per- 
dUoridif of/rrmyl, C,HCi,, which is employed in place of ether to 
Indnoc vi««thuiii«. 

Prtfortiimi. — Thi» ncid was most coonmonly obtained in 
fbtfmef timea by dktiJltng a Urge ^unnlity of anU ^vifh water or 
ip&rit : from tlie divtitUte, u'hic^h imturAlly only r?ontaincd the actd 
in ft »rery dilute ■tate, the wj nee ut rated imd wns c»htainrd ftpcofdrng 
to the ordmary methods by Kitumtian witli n haae, and by tlie iltt- 
eompoaiuon of the cryatalliscd Mdt witli nidphunc addn Aa, how- 
erefrwe bare sinoe ascert&iried tliut formic avid itt a product of 
the OKidatioQ of many animal and vegetable aabBtancea, we are 
now in tlie habot of oljtaiiiin^ it from varioutf ^ourrea by the uL-tion 
of oiidiahig amenta, ^ |)ciOA.iJe of niUFigancite and aul^rliunc acid* 
duomic acid, or hypcrmBnganic acid. It is bcH obtained by 
■ddiBj; a httle water and sulphuric acid to a mixture of tliree parte 
cd tofar and one p»rt of hichmmste of potA^li {^ aiomc of SO, 
to 1 atom of KO. 'iCri^J and by diMiKing. 

TVWa. — Tiiia acid may be rcndily diitinijuiahcd from moat other 
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undt 1>y \tA Toktililf , and from oilier acids of thiv group by its 
pou'ur of r«f(lLiriiig iJie u.\'uWfi ut ttirrt'ury niid of silver ; bitt it niu\t 
bo rcculleelcii t))fit if wc olitAin funnic »ct*i liy lUc distilldtioti of a 
mixture wiUi suJpliuno acid, thU formic Mrid majr li&ve been pro- 
duced by the action of the vulphuri^ itoid on on^nic matler, or on 
tUeady fonn^tl hy(iniryftni<! Rv\t\. We mny »epftmli* it from the 
otJier acida of tliii group by fimrtittoa) dial illation, since the boiling 
point of thi:i ncid l» lower than that of all other homologoua ftcida. 

Orrurrmtt, — Fi^nnii: a<Hil hu hitbrrii) hrrn tmic^h morr fw* 
quently found a* n j^ruduct of ibc dro^imjimilion of many orf^anic 
»ab«tancce»u for innluncrir in the ^c^uiual dccAy (l^raaactaAj) of 
cool, than luan eJuct of Uie luiimal body, it hoK ortly im yet licen 
positiiely proved to DKist pre^formfd in ante (»pceial)y Fonniea 
riirh) ; Boturlihnlal htid Saiidnift* btlifrvp, liuwevt-r^ th>l th^' have 
foiiml it in tht; blood of doga which fur a hmj^ tiniR hjul Ihcii fed 
^th nuf^ar. According to ScherCTit there are contained in the 
joire of 1l<ub not only lactic^ inoainic, aitd phosphoric actda, but 
alno formie. ticetio> and veveral other ncidi of thii group. 

[Will of Krlan<^n hav recently nhown tliut the iii:tire pobonmn 
principle in certain catcrptllftra iti fumiic arid. It rxiiitn in « fTee. 
coiitcntrsLlcd !itatc in idl parta of tlie niiimal, pATti^tuUrEy in the 
Fcrcn, in the i-reeniaJi -yellow matter that exudci when tbc luutiml 
ia cut, Mid in the hollow brittlea. c. b. d.] 

Origin. — XotvithMaiiding that the priiieifial prarentfit in the 
aiiimal orgntiiicii art hzt^ed on an oxidatiniL, and that^ on ihc other 
haiid, in the iiTtifi^a\ oxidations of luiioial «uh:itanrr->« formic acid 
iaprotloecd, we do but rarely meet with tlib ecid in the anitnaJ 
kini^dom : itid<*ed, efcn «1th referenci> to the ants, it i* by no mpana 
<vrtfttn thnt they actually prcdurv Formic arid, frjr we know lliat 
juniprr herrie* and the cone* of aeveral hinds of pnc contain ^rmic 
MTidt and that thcac ■ahatanccs arc much ftouphi afier by ants. We 
muat 1ear« thi* ^nntion ttnaik«wcr<d, ainoc it » only by direet 
cxpefiioentf that we can determine uhirclier artta take up exactly 
the annie antuunt of arid a« they yield. 

Botichardat and 8nndrai are of opinion that the Uctic acid 
formed from »t&rch and tuj^or in the bf^od ia 6nt d<^compo9Cd into 
fonnie arid before It* cteoienta ore finally rvduc«d to water and 
carbomc arid. 

* Cin^t, Ml T. to, HK IftHtfiaiS. 



ACmC ACID. 




fil 



Acstic Acid.— CjH,0j-HO. 

Pftipertk^. — Acetir acid li.» ibi) ^ncnd irliunuHtrrA of thp ftridt 
of tku gnnip. In tta nioi»t conccnlntext statc^ ftji 6T«t h)(ln(c, it 
bffiu ft cry«tdljn« SUM boiow -f 16^; sborc thu tcmpcnture it 

iMH^rtdhTdrait?, conuii>iiL£3fttomBof vatcr>haflaspeclAc)(nrity of 
1-078 AiKlbinli At 140^. 

We diAlJ notice onlf tbe mo»t important pointa rcgsrdinK»cetu! 
acicl and iti com[K>un<U, and lh09ts having no ofipecial bcuriiig on 
animal ehentittr)- ; thp nthcr compounds of arctic add portaining 
to pun* nUlirr Uinn to phy^inLi^gicftl rhpmiiifTy. 

Coatfiontum, — Accordiii;^ to the above foTi»u[a» occticairid owi* 
i»c> of: — 
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TUe alomicwcight of ihc hypollielicixl unJiydrons add — fi37-5; 
ita)iatiirAtingrapBriiy=:15-6SG, Kr>lbe'B hypothpiiis thatanrlicaHd 
is itiolJC odd conjugated with methyl z=C^ H^. C^ O^. 110, waa ao- 
llcipatcd by Bcntcltu*. Till ticn it nos a-^TJincd that the nidioaJ 
C4U3 fiiivtciJ in acetic acid, and aldehyde and aidchydic acid vr«ra 
regarded at lower rtogc* of oxidation of the »anae radical* 

CamAttmtioriJr. — Tlic 'itily ™fid ncvtair wirfi trhtcli we are 
ac<|wntcd is a potaah-salt^ wiili tbc o^ldc^ of the lievvymcteU 
it boa a Ptnmg tendency tf> Ibrm ha^ic Milta. 

Acfianvde, H^N. C^H^O^rc^C^H^NO^ is pivpared from Aoetio 
ether ^vd ammonia ; it fumu -^ w^iittfT ^nyitalluie, difflii«nt mass, 
which futtea wnff^ ta^A IkiUh nl 538*; it hu a »waftiiih, cooling 
toatc ; by aBhjrdrooa plioaplioric acid it 1.1 oonverted into cyniudc 
Oif melbvl ; benee it has been oonsid^^rcd as livdroeyanate of wood- 
apirit (C,n,X03=C,n^0 + HC^N + H0), 

Bf dry di«tikiib<>n of ihp icctate* wiih strong ha«e-4, wn nhiain 
ocefeoe or hyttfoied 4>rule q/ ^j^^, C«li^OJIO, mlik-h (jrcscnl 
much Mmilonty with the aloohoh of Uli? Induid Ijujicn 

Oil hoating oquftl porta of acetate of ]>otaAh a[id aracnioua a<ud- 
Ifi a rvtortt we ob^in olkormn or oicide of kf^odyl, C^H^As^O, 
«liidi b di«iMi^ialied by iu very Bpccitic odniir. 
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PrfprtTii/iofi,— The m^thodv of producing wid ot>uinTTig Acetk 
ACt<l arc »(* well known ttiat vra iif<ed not Iirr« vtvert to thein. 

TexU, — Some light will he thrown on tlie tmjtorUnce of the 
modes of testing for accttc *cid when wc liar* to treat of the 
aisume<l or nctiial occurretice of noetic afid in the animd Buidt. 

As in the nmc of mon organle subuainee^, we must hni aeptL- 
nie it from most of tlie siibMtancc^s with which It ib mrxH, before 
we can npj>ly the appropriate tcala* Tltb aeparatioii ;» oompara* 
lively vQ^y hccn^i-ic the acid admits of being disUIIci) ; hcacc it can 
onl^ be confotindfd with volAtil« acidii vxhibiting r«actiona hom^ 
logtniH ur xiinilar to it. It mny he TvaHilv HinlingnUbpd from 
fbnnic acid, in ininM^qnt^cicc of thu prriprrty which thin latter aricl 
posMcaaca of bdng decomposed by oxide of mercury; benoc thc9& 
two jhcids csn hardly be irustaVcn for one another. How it ix to 
be ftcptrated arid diititigui»Iicrc) from the liomoloj^ous actJi, ai, for 
infltanoe, metawt^mic arid; &c-f will be explun^d when we tmu nf 
theae acitN. 

If we hare i»oIatc<I acetic acid an ccmptetcly aa poaible by 
dJBtilbtion, and then by cr^-fttalliaifction of one of iU will*, the fol- 
IfvwingreactioruimaybeeitubUfthedfindependentlyoftheexaiziintttJon 
of the form of t)ie cryHtnli ; nitrate of aubovlde of mercury added lo 
a not tno dilute Wution of oii acetate at di^t yicM» no preri}i<tate, 
boU af^r a abort time, minute crystalline ii|>cckB ore formed which 
alowly gruvitato in the fluid hke fatty i^liateninf; tca1«a. Since the 
ncoiatcK, inc(inimf>n with themeco:ULtcsianJflu]phoc}'antdct, yield a 
■cxTjpu'hiit interne red coluur on t}ie addilion of a solution v( a pet> 
wltnf irotij acetic a<ad«iri a ausetlfliuU. might be miataken for one of 
these acidx; but acetic acid maybcreadilydiatinguiabedfrounaeoociic 
acid by the solubihty of the fioetate of limo (tbo mteonatc of lime 
b«ing intt^uhle in watev)> and from sulphocyanic aeid by the rireum- 
vtancc tliat die red solution of mlphocyaff)id<* of iron, on t}iG additioi^^J 
offerTieyanideorpolAuium,and on being wanned* verr soon pnciJ^^I 
pltate* Pmuian blue* which ia not the caae with any other pemlt 
of iron. 

Oe«Kr7vnee.-*We l«am fron par« chemiKtry that arrtie acid ia 
formed in varioita prorcnva of deeoiii|ioaition of Tcgetable tub- 
Htances— in their frrmenution as well aa in their dry dictUUIioD i 
we aliall, liowcTtr, presently aee that it oft«n occur* aa a praduA 
ofdistUUtJon of ieveT^l nitro^^nou* aiumal >nb»tanee«H It w»* 
formerly b^ier«d that it much mnrr fn^nently exiadcd pre-fnmird 
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ui the amniftl j«kc» thau bu now been dhovn to be tbecaae. On 
Uib poitkt Uicrc » ju toniicrly » oemtroveny between Gmelin «nd 
Benelios; th« former rc^BAling the tdd vhlch fbmi«d the soluble 
falts occunirig in tli< anitnnl duidx m moetic acid, while the Utttr 
irvunlsunrd it U'nx lactic- oicict ; GmrliTi*! id«i wu tlijit tJir votntility 
of ttiG nccuc odd vru heightened hr iu conibinAtion with kd 
OTcmiuG nuiUc Th« question bu finuUy been »ctLicd in farour ol 
the Ti«ir maiuUined by Beneliui. 

I b^re never been Me xo reccgn&fte it &* & normal consttiueni 
in atiT uf tbe &IU1U&1 juicea. Scburcr haa however fotuid it, lui 1 
hftvc ftlrcftdy mentioned (p. 50)p lu ihc juice of tlesht together with 
other *cid* <if this group. It may often occur in the gustric juice 
in c«Mi of dinunkrrtl digestion. In a cive where, nAcr vcgeubtes 
mn6 a litttr mmi, but no vincgnr had been lakeiij the irumlted 
mtkUcrft werconalyMdfftnd I »&tJaficd myself with ccrUintyrcgording 
llic pnacDoc oE KCtAc acid- It ha.t oflen been ◦bm:rvcd bv otti^ra 
in votmted m&tten, but it^ prcncr^oc hu not ulw&y« beeci demon* 
cmtfld with ififfieient cbemictt) nccuncy ; U>t, on tbe one baud, 
vine^Bi at braudy might Imie bem vtken prrvioLi.nly ui Uir vuniitiug, 
or on the other h*nd, tld« acid might be confuundcd witti fnetaoctoiiic 
or butyne eoid. The proof that spirit of wine '\9 converteii in tbo 

stocoAch into tcetic ^id during norniiil dif^t-vtion, will be given 

^hen we treat of the pruces^t of gnatric iliij^^iioii. 

Buuchaid&l and Saudnu* lluiik that they Itave Miiuettnins dm* 
ti»oo of medic add lo the blood of nniinala whose food hu 

been rt^eped in brandy- 

The answer tc the question, vhtX charge acetic njcid undergoes 

in the mnlma^ organism nbcn mnvryrd Into it from without, 

bclonga to ike dcputnocnt of pure pbyaiologicnl cheniistr). 

Whether thG acida of thi* gruap ftmnd by ^chcrcr in the fluids 

of Beab hare their origin in the Jlcshy £bre wbich hus become cflelc, 

or whether they arise from the <leei>iDpuitition <if other raaticrs, 

tnd arr only ivohital In the musi:ular jtijue, are queMllonft whieh can 

Duly be deddcd by further invcAtigahoji. 
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MarxcrpoNic Acid.— C^H^Oj.HO- 

Chemieai Heiaiivns^ 

Froperties^—'yiiiti actd^ vrljich hiu al» been named duigr^^'aeeHe 
add utd pr^fmmc ^{iJ, forma* when in a eonccntrntcd stote, a 
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eolourleis, oily fluid, whkh M & low tempemlurc solidifies tn t 
rTTMalliiifi funtir bulU aL aliuui H0°, 1iuf> u fieailiHT saucr-kniut'likc^ 
Uniltf and Jii iu KL-ni^r&l diameter dc|>orU itaclf like the ucidn ofj 
tills $rc><Jp t it U not perfectly soluliJe in a arcftll quantity of water, 
but forma oily drops on it. 

Coinfositiott. — According to the iil)or<T fnrmuk it noiuiitji of ^ 

Cnrboa .. ,„ C atomt 4»-C4D 

Wal«r ... ^. 1 . .... Ift-lOl 
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Tlie atomicirdgtit of the hypothctioftlanhfdrousa^d = t^l5*5} 
itv luttiT&tinR mp4icity=l3'ili 

AccordiiTic t(j the; invcitigfttionK of Kol^, to whtoh we h^rt 
ttlrtady ri^fern^dj ih'iit ncirt mnyt or indeed mtul be rq;&rded as 
otli>-liuftJic icid = Cffl^-CiO^JiO. 

COmHtiafioni.^WtiU bofics thmacid forri9«olubI«i»a]C4ofkEatty 
and gliAtenmf- appeftrance, ftomo of tbom aUo conveying a fatty 
feeling to iKe toueb. 

^ttacttmate of har^ta rry«ta1tiACft in mtiaII ret^UnguW octo- 
hc<lncT rcct&ngulftr prisms livitii oblique terminal surfaces. 

ySflac.ft<maU i(ftiJvtrr fomm gliHtcnin^ wbitc grnntalcs o* Mn^Il 
pritTUft. which &ra little ehnnged by the action of Tigbt, are difEcult 
of ii(>1ut]i»n in VRtcr, nii<t whrn hrJited funr, nrtd ni IrnL^tli not«e*' 
IcMly Atnouhkr avray. 

McUcetonatc of oxide of ethyl in contact vritli BDnnonia 
becomes convened into the oolourleas eryvtoUine tubstance ctdloct 
mrlacttmndff. H^Np C^HjO^, which, by the jtgeney of anhydroui 
phu»pti(iric acid, 1:1 aiiiTcrtrd, lULire e^iaUy even than mctacrtoiuie 
of ammonia, into cyaTilde of elhyb 

Mti^ctioiUj CtHgOp cannot be obtained from met»oetonie acid, 
b«it if yiddcd by the deeompoAitioo of one pfttt of siogar or sUrch 
with threcrpnrtanf cnoKticlime; itformaacoloDrtes^oily, rolatite 
fluid that it cMcntiolly different from oxide of ecnyt vrlii^h ia bonicnc 
with it. 

Ai^h^ t/ m^QCHonit cddt C„IIj^O.HOi woa ttiftcovcrtid by 
Gnckelbeq^r,* among ilie products of dittiUaiion, dunng the 
oiidatkjn of nilrofjenoua matler« by aulphuric bl-hI and pemxid*^ of 
maiiganeae ; it is a eoiouilea* fluid, baring an ethereal odour ; iUt 
ftped6e gravity v 0'J9, tt boUt at abovl 50", b miKtble with water 
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>ki «vefr pro^wrcion, ^TtdaftUy lie<om«« acid wbeii exposed to the 
r. but diiffl tint redikoe a M>luitoin <rf a iit}v«Nsktl ; lirnoe, it b Mill 
ueatioiijtbk wiMther lhi» fiuJdaJioald \te r&iiktd amung the «lde- 
dn. 

prrjBaroff^B^*— M^tncHonic ncid i*^ form«d duHnj^ the 9pontai<- 
Deovi dcrompfMitioTi of a\stny vrgrcaJjIe Htibslanoes, as, for Lftstanctf, 
peaa, Icnltls i^nd tvi ; bjr the action of hydrmud potush on tugAf, 
atorch. gaoi, &c. ; aUo during; the fcrincnUtion of tartrate of lime 
in coMmct with oiirojccitous bc^dw*, ftx Um) d«oom position of cyaaido 
of ctliyl bjr c&uslic potuh ; and loitlr, (■i'^^ ^>i <l zmi-cbQinicai vi«v, 
this moclc? uf itB furnistinn ii llic mfnt imptirtiLTtl) in tW oxidacion 
of imt% by nitric Jicid (IL-dlcnbac^tcr))^ in llic^ oxidatio^i of nlfiuini- 
iM><u bodies liy etminuc acid, or by sulphuric acid and peroxide of 
mangancM! ((jUick«11>en*er),t ^^^d in Hit fermciLtatioti of glycerin^ 
the well known product or decomp(.Hition ot the fittai, by tn^ans of 
mmun y«a;u {R4rili«-iibaL-her).t TKI?t uud U ubiaiiiod m(»*il racily 
id txi th« piuvat (ortn eitber by di»tJlliition uf the prcdiict of the 
entalion of y<ast and glycerin, ot by IreAtmg niclac* tone witb 
romic nc^d or hydntod polMh; otherwise, it Is ordinarily pre- 
red by tmiing 1 pin of tngnr vith 3 of b}'drated pr>lavh, in 
}vtht how«T«r, it has to be Mrparaicd from the olher acids wbicb 
aimtdtaneotislydcrelopedtiianicly uxAUc,fiini]ic,aiidac'clica«i<ls* 
7V>£«. — Mctaoetontc ftcid mtut, in the lint place, he ticpiirtitcd 
by disUllalion from other non-Tolatile ori^nic nuhHtaiiccs with 
wideh h tnay bare iM^n mixed, and iben by oxide of mercury, 
firom wny fomiic and tliAt may be prc^piit. If ticvi\c acid be 
who present, the beit method b to ciirobiike both actda with 
aoda, when^ on evaporating the inline nolutioOf the aectatc crystal- 
Umh Aooner thao the meCacetonftte. Tiie iitdt which moCAcetonic 
acid fivmii with lend i«iu>t i^ryHtultiinlile, white, an every one kuowi, 
tliBSCcCatc of lead cry^lidliwH very readily. How t.hli acid t% to 
be eepanited and diaUn^uiiilicd from Uie remaininjc acidn of thi> 
ouppwill bcdhjA^ribed wbeit wt^ troiit of those ucida. Since, bow- 
er, nothing c&n be concluded rrgarding the idcrntiry of any given 
hutance «ith motAiTclonic acid cilbcr frnm the formn of \i» nnllA, 
hich hare not yet been determined with crystal lograp hie occunhcyi 
frotD the boilin;; point of the Haid, it is unly by the elezncn- 
Mixlym of u pure suit tbxl thi- pivsence of meucetocdc acid 
can be scientifically (Itteriniiied. 

• Am. d. CS. u. Ilinriii. U«|> M. h. 4t^J. 
t IhU, H.1 M. is. in IT, 
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Aft Vie procc^ in thft aubjcct d tOQ-<hemntry wr ihftU b«cciti« 
Mfqiminted with u nuni)*er of \jodm whose cbaracimttic proptrtiti 
nre bh fVr.bly murktfi Hint it is unly hy an elemcntnry willjrBB 
that vtt cjixi antiafj oiinielvca regMding thor presence Often i* 
the ramUuBtioii'tuKe may li^vc been mit^UMd in phywologicfti 
cbejEiistry^ v*e nre yet c»>l1^'inc6d t?iat no one can flatter hinueLf 
thit he will wlvaTic4' too-ditmirtry tnA pb)^iological rhcmUtrj, 
if he lie rot convcnant with Ihc iRCtho<)>« of cltmfiitary nrialy^u 
u fiow pnict]k>cd- Ic hu unfortnnatcl/ hfippcncil that ptiyHio- 
loi,E;iCAi chcnnistr^ hav ioo Eotij; rcmaiircd in the hands of cliemicftJ 
dilfittantij who Loolcbd upon sn elementary An&ly«ii » « RTMt piec9 
of art, nnd havit brwed on tlie i^lt^mrmary ariAly^esi uf <^^en thoae 
kxi]cnu]>lc lictimix whii^h, trveii yet, Kavr^ hardly been cmdiaitGd 
from phynioloj^cftl chemiotnr. 

Occurrtnce- — Since acidi homologous to meUcctonic acid !iat« 
%o frccjucntfy bceJ) found in the nnimjd system, at least a* prodacti 
of dtM.'on^povitioin, trc may rationally suppoM that thli acid maT^ 
at lea^t. iKtstsiimidty* ix^ur in |inUio1nginJ oondUionii of the 
oiputi!im;t(j Lli 13 wo may add thttt,OH tlieoiie Jumd, roctAOctoniciirid 
u» in iU chemical composition, very eloaely allied to lactic a«id, 
which b of aach frequent occuirenoe in the animal body f for with 9 
atomi of oiygen m^-tacetcuic add yi*W5 Uttic arid: C^H^Oj.HO 
+ 20 = CftlijO^ilO), and tlial on Uic other glycerin, («f wbidi 
we are iKnor&iit -t/haX becomes of it in Uie decomjiodtion of tb« 
fat« in iho orttmal bodv) is so rradily converted into mctooetoaie 
acid (for Call,0^-liO=C«H^Oj. HO}} but, unfoMnslely, 
Dif^frrlonio iirid h&t bren only no rrmitly Icnown to chejniitaj 
that liltir or no iteiurch has as yet been instituted for it in Uw 
animal or^amsm. 



BuTvBic Acio,— C,H,0^ HO. 

PropfTiirt. — Tins 4rid is nn oily fluid, which rfmairt!* in that 
►laU mi a temperature of — 2(ft and am only l*e soLdified at a cohJ 
of— 113^ iadueed by mixitij condenned carbonic acid and etbcf* 
when it crysulliaea in plates ^ It evaporate* even at the ordinftry 
temprraiure, but 11 doea not boil m\ u lower temporatur* than 
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tij*l it* tpccific gravHy at 0^=OiW86 ; wh«n inftuned, it buma 
GnnptvifiiHi,— According to the above formula it cotisicto of; 
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locnwo 

Th« ntntnic wwglit of thr liypoiheticftl anhydrous ftci*l=987-A ; 
Mtundiii^ e±jmdty^lO'\2Cu 

Acconfiny to tbe 1x011111/0] inrc»1igntiona of Kolb^ hatyrio nciJ 
may be rcgpircled u nn cxoiicr ncid coi^jiigatod irith the corbo- 
drogtn C^ H,*CcH,.C,Oj.HO, 

rVTmAoM/iiw. — Tim lilislini; fnityrntm an? di^Ut^ttcscritt^ and not 
cipjallinablc ; thr cximpoandft ijf butyfic ndil wilb the metallic 
oxides Irne b portaoii of Ui«ir ncid when heated, and even at an 
ordinary lempei^tTire evolve a Mrooi; odour. 

^B BuijfraU nf hatyiCr DaO. Bu-^^HO, iryHUUimts m imouUi 

^^itvano, grouped togttbcr tn a wart-like forns, mid h^tving a fatty 
glHtenine ai)p<«rance ; it rotftina ita water of erybULUmtionnt 100^, 
and diiaolro readily in water ; if tlirown in «niull pieces on water, 

, it amumta, lilce eampbor, & rotoory motion till k Is dliiolTcd; 

I tt athttt it tunu ml lituiuA blue 

^H J^vfyra^q^fintefCaO. Bu-f HO,cryBtalliM« in &nciieedlc£; it 
^^t« like odour of butyric acid, dluolvei readily in cold wax^t, but 
wparaie* Jilmoflt entirety on boiling, and on dry dimlJAtion yicldn 
bodic* liinilar to ctherr^l oiLs, natn«ly, buiffrontr, C^IJ^O, and 

HatjfrtiU qf mit^nffia, MgO.Bu4-6f^O, faniiK wliito plates 
irsBrnibliiig lH>racic acid. 

Btitt/rute gJ sine dccompoaes on boiUng into a strongly buic 
^UieolcUe oftlt, 

^B BtUifrmU </ ctppfr, CuO.Btt+SHO, occur* in ciglit-«idcd, 
^oluiab^reen prisms, baa a atrong odotir of f>utjric acid, and ia only 
alighlly soluble in water* At a tcmpcruturc of about 100^' roort of 
Uie acid U €xp«llcd from tbis talL 

BHfyrflfff ttfi^od does not crystallise, and ia only to1>e obtained 
ftvyrtipy form. 

BuiyriUe ^ iUccr forma white nacreous plate^i is almobt inso- 
ible. and smoulders at a glow-hcat without explosion. 
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Bufyramide,U^,CaH^O^. U obuintd from butyrate of oxide 
of fthyl vhe«i Mted oil b)' ainiuoiiia ; it forms coloarleas crysUUioQ 
lahlfti, wfiich re«ist the action of tbe atmosplier^ ; it commonicalc* 
b Uw\p wliirh i» at Ant auroelufi but aft^rwArdu bJtlvr; it fiun at 
l\'f\ nnil nt n lii)^hcr tcm|K7raturc »ablinic« without chnnj^c; it ia 
eolublc in %v-nt<r. Alcohol, ftud ether ; by onliydrou« phosphoric acid 
k ii conrtrtoi into buSyr^niirik, C^H-N, vbo«c thcor«ti<«l 
ff^miuIUf iicr<in!ing to Kolhc, miJstrrC^H^.CjN, RutynjriKtfU* 
bi aiH oily fluid, with an ngrf^cAhir, xoniRwhftt aninutit odour; tts 
q>ccific STVVttjr » 0-793, and iu Wlintc iM>tnt lld'^'S; treated 
vith potasuDtn it yi<!lds cyuiiiile of potaaaiuno, bydrofieo* Mkd 
ctnntn carho-hyiJrogen*, 

AldtMy<i« qf imt^ric aciri^ C^KjOAlOf hna hidictto only 
bcCD fiiuiid b)~ Guckirlbcr^cr,* iu tliu products which mrc obtained 
by the RCtion of peroxide of munganesc and sulphuric acid on albu- 
iDiiioQsargoi&cinous«iLb»tanoc-'«, ft tsacolourlcsv ticid, iu *pod6c 
gravity uO-S, nnd he boiling point <i»^; it 1% alightly JtoLubk in 
vat^Ti but diuolvrji frorly iti aloithol nnrl Rthcr ; it imnci bf?cnn>n 
acid when ex poM:d to ihcair: it reduces solutions of thpftiK-cr-^ts, 
and, iiko aldehyde of acetic acid, it yield* wilh ammonia a eryiUJ-^^ 
liBabl« compound. U^X. C.H^O. IIO + LO aq. ^M 

Butyratr </ ptycrrm ha* b<*n prc-pnrcd by relmtz4^ and Gflti,t^^ 
by gently healing Init^rir w^d and glicvrm with CdnrpntrBtcd sul- 
phuric acid, and Acpixmtin^ tlic new compound from the mutuns 
by means of watert or by po-isifig hydrochiohc acid ^^ Uirouxfa a 
mixtora of bulyne acid and glycerin ; on the addition of wac«r it 
a^niral^ ah a yellow oil, ^ilulile in concentr^led aleolud and Hh«r, 
urbich, whrn tn-aled with i^ustie alkadit-s, ugaln reaulvea ilulf into 
butyric acid and glycerin. Whether this body be identical with the 
buiyrin [butyratc of oxide of lipvl) occurring in the fat of milk 
but not yet isolated, cannot at present be dodd^i Uftce no elemcu- 
tary analym nfit has been inttitiifrd. 

/V«y>«ra/iftPii"^ Butyric acid, which was oiri^BiHy diacorerod 
Chevrcul in the products of the nnponificatioii of hotter, ia abO 
funned whan this aubUaace becooies randd, and ooeuri amongit 
the produc!ts of d room petition when oleic acid is submiitrd to dry 
dnilillaUon. juid t^^jwtijOii wiirii il 11 acted oa by fuiniiu^ nitric acid j 
it it likewise produced from nun-^tty nttfOfCiUKU inattcrai as albu- 
laan, fibrin, and jtolatin, dtiriiifi their puMbctton or their doconi- 
positioii by strong oiidliinif agenu \ and, contrary lo evpectatioOf 

* Au it Cl, B. rfcMw. IM. U.a 40 €, 
t L'tattJUl. litf. 154. 
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ku been finuxl in certniEi piwrenn of fermimtAtiou of non- 
mtrof^iKJiad bodwi^ a* 3tan;h and «u^r, whcriT Ihr nitnigfrnoiu 
odmnitttrf* ontf oca &» fsnacnt^ LacULc of lim^e, in the presence 
of niiro£tniO*i« mitter, 1>Motnc« conrertfid into butyttitc of timo. 
To filitain pnn? Ihjtjtic acid <m a Urg* «cnl«* wc nhtmld Ijhw 
rcct>ur» to tbc Uat-fiamcU cncCtHid. The mofit vdmplr mmic of 
ptuGcduic u to cxpCttC orob (tlic fruit of Crmt^irjiuni ailiqua)i or 
frar, u'ith iour milk and u litllr chrcw, and with aoime «ir- 
rtat4<of Jiirc, at a teinperctxir^T of 30^ to SS^, as lon(;w f^t conti- 
nues Co he cralvfHl, iiBiEiFly for tire or rat weeks; the f^trred 
fivid ia then deooiapoKd witlk nrboiibte of kmU, whlcli causes b 
pfftcipitation oFcvbonfttc of lime; Uk Aolutton of butymtc of >oda 
i» naw KtTunjuIy oincCTitraUvl, and, after bomg dwompoted with 
lulphnnc udd, U dutilled; finally, 1b« butyric add U freed ftxmi 
water iu)d ai^iii! acid bv fusc^d olilnridp of <Tilriutn, 

VVW*. — Tlu» aoid must firwl. be separated by diatilWicm from 
tion 'Volatile subntAticcs, m, forinstnncc, lai^ic ncid, with viiicb 
it k not ciik&cqaenlljr aai30<Tiatcd; in the djstilhte vrt c«n ihtn oidy 
lian; thr neid\ of tbi* group. Wc Khttll here refer to iht inenrft of 
dAtiji^uudiinK it fruiu Uir au^iiln tvhicfi liavt? Ixirn ulreiidy di^nrnlinir 
iiiAeljt formic arid, aoeticacidr and mrUcctouk actd. The Btut 
mmv be very eaailjr remorcd liy mcfini of its property (to which 
we \i\tt frequently referred) of reducin>; tlio oxidcii of the noljle 
mrtalf. The aeid« muu then be cnmbined with «oda, wher tha 
greater part uf ibe arelale uf audH tuny bt* n-tntivpd by crj-idalliait* 
tioft. Tlie aoda-sulu of tbe muttieMi^uid arc aft^rv&rda to bo 
d«oooipoBod by tolerably conccntraitd imlphurio acid, yielding in 
Ut€ recta^er metacetonie and butyric ocidft, with a little ftootic acid; 
from t^efle tbe butyric aoid may be pretty veil ftepamtiyl by fnu> 
tional diatillatiun, Ninee ihfil which paHn-fi iiver at 140° w OJ%\y 
mctacetoffiic acid, with tIace^ of aceLic acid, and it ta not till the 
temperature is raised to 1€0^ or 165^, that tolcmbiy pure butyric 
add vntan tbo rcceiT^r. If other iLnaJogous itcidj: he u1k> preHent, 
m KDOfft not be conirntH vtih thiit mwie of pMHHfrlnrc ^ apnnlic 
K It may appear to he, we inuflt not rely on tlic peculiar odour of 
fflilyfic acidt but vc tnuat convert the butyric acid into ont of the 
aboro-dcschbcd batyrstiW) and after coroparini; Uie fiult Ihiu 
obtained vith tJie eorresponding nail of pnru butyric acLd^ we tnuat 
fait.itiite im fdf-mcfitiiry ntialy^is, or nt thr bMit we luiiMt determine 
Bit aU»rmc wo^bt ur die aatumting ciipaaty. 

The atomic weight of the hypolJietical atiTiydruua but)^!© acid 
i«fl87'5 (for Hat» carbons 6(KH), 7 »t. bydrogen=»^7-5, and 3 at* 



oxygeti=JOO)i Now if, in a Tur]rta-Mltv we hftve fouml 49| of 
boryU and 5 1 ^ ol butyric and, titcn id ; 5 J must be tl>e r&tio m 
ultich Ui« kiiown atomic vitif^bt ol baryta (=956*3) sUikU to the 
aivinic weigbc of butyric iu?iU (49 : 51 : j 55i"3 : x)=^iM"4- 

By 1% !iEtiitl&r delerrniiLJitiun tif the t^osntity t*f a bttae cuiitAinod 
ill a Aftlti we citlcuUtcd the Mtumting cnpAcityi by which, aa ia 
wcU luiowtt, wc undcrataud the number wbich cxprcatea tbc qoan- 
thy ofozygenoontninedinthat quantity of bauovt^htareqiii^ b| 
100 i^nrts of an anhydrous sdd to form a neutnl salt. lUnce the 
wtiLraUiig c&pacity of butyric acid ia = 10*126. If we rt^anl the 
above infltnnccas an empirifAl rcaull, 19 BaO satortte 51 Btt, or 

100 Bu »Rtunilc fK»'OT6 BaO: m tiiia, buwcvcr, iiicm are oon- 
taiijfd lO'GG parts of okvucii, vt^liicli ia a tuleraUy doae appruij* 
nutioik to the required number. 

Physiological ReiaHMK 

Occ^artncK* — In tbe e^mttnU ^ the riomacA, or rather id food 
which has been ejected by romitinje, v<i aofnctimcn meet witb a 
naubcou* arrid or rtncld-imeUing volatile acid, vrhich, beyofid all 
qijeittiuTi, h buLyrie uL-id, 'HedeniAnn and GmrUn often obtjuned 
a iluift rcxcmlilinjf butyric: aeid by dialillAtion of tl»e coat«ritJi of the 
atomachs of sheep, oxen, and horiex, fed vitij oala. Since dm cun- 
tent« of tlic Atoroacb can pa^iB into the occtouji, and, aa we >haU 
pre»ently <ee, aho into tbe Uctic krmmt&ticin, there u notbn^ 
•arpriiing In the eircunittance of their abtu pouing into the 
butyric fcrmetiUUon : hut crcn in .-ibnumutl atiihttun«f butyric 
acid hu not ijcen recoipuwd in iho contents of the stoniAch with that 
abaolutc certainty which is m neceanry in pby»olo;(ioo-ehcnu<al 
reMarehf « ut in all other departmeoU of Bsnnrul enqidry. 

Pn¥ btityric acid waa long a^ dncorered In tJie wine by Ber* 
mUu«, whOf howerert ^d not think that it ww <jflrn Uj be founci 
tliBie. In the urine of pregnant women, and of thoao who, after 
ddWery, do not suckle their children, I have BOnutiaMa found 
butyric acid, or, at alt erentS; a ^t wblcfa, on aaponiUcation, yielded 
a Tolatjle acid, with tlic odour of botyric acid. 

In tbc MFcof, capeciaUy in thnt of the geuitab and K>ircr citre- 
nhiee of corpulent persona, wc find vobktilc matter*, with an aod 
retctioii, and having an odour partly of butyric acid and pmtly of 
otiltr aodi of thia group. Berxdiuat thought that ihi; acid reflection 
waa due to butyric acid alone* hut in tlic preaent icate of onr 
kiiowledge tl muat remain doubtful whether the bovDologouft, highly 
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^pcarbonMcaai woAa, do noc occur m tli« went Mth or in ptAcc of 

botTric oirid. In ruimmln^ tlw w^lery eslnici of n nigtit-^irir^n 

^^Oceped til penpimtion, i^kcn from a vonmiT a few days After 

^pftfiveryt I Itjund* on uponufic&tior, a rwiad-amcUin^ rodiUilc 

In tht nUkf in addition to other &ts> u olcin and margarin, 
then occora a hi whicti ha« ticrcr yet been Violated in a atote 
of pnricy^ and irtiich, on MiponificAtion, yields butync add. 
togctbvr with otiwr adds of thin group^ i^smcly^ GaprwCj c&- 
prylic, and ^pnc actda. Th«- hcnt invmtlgatuinN in rtHt^renrr? 
to tiiia aobatajice were nutdr, firat hj Ch«vrcul*, in bis cli&3»cal 
work on tbe (aU; aab^rquently by Bmmciat; and lastly by 
Lcn^J, nnder the direction ci Ecdtcnbacbcr. Even tn liuttcr 
Hwvt vt nnfy » linle of thb KuhTtancj;, which yklds baiyrio acid. 
Prom 100 parta af tolerably |«r« Wyrin, Clicvrrul^ *»"ly obtained 
7 pwta of voUtUc aads; SjwonH and UcrbcruMiF were able to 
obtain only vtry nuntue quantities of voUtUc adds from tbo fot of 
vonukn'K milk. 

That there are hU in the bt^d which, on «itj>onitT<atTnTi, yidd 
volattlt acada^ may be dmxniaUatal by any uilc M/hv opoTatca with 
care on lar^ quantitiea of tJie faUy matter collect <h1 from thia fluid- 
Frona the blood taken from a woman within t)w fint fcv dftyn after 
her d*Jiv«Tyj I obtained^ by diatUhUion with dilute sulphuric acid, 
ivbtilr acid^ whoae general properties coincided with tho«r of Ibin 
group- 

[Free butyiicacid Iiaa likewi3« been delated in thc/fw» by 
Bajcvky and Percj-.*^ o* B. o.] 

fM^rtn^— After what haa been suted wjjArding the difFerent waya 
in w!iich butyrbc acid may be fonned, we i\i^A not wimdi^r tlmt it 
b aomriimea aiel with In the prim^ rt^F: «inrc it muy, mul bidct^d 
moat prindpally be formed from Ihc ron-nitro£cnou» constituents of 
th< food. The belief that farinacccia:! anti lacuharine foods are 
CDDTftft^ into butyric acid in the primar viof. and that they tho* 
cooalitoce the Amt step in the fommtinn tif fitf.. is baued un a lictJon 
regarding the poafelble fornution of fat in ^ncral, which is at pn> 
aent devoid of any »dentific proof* No one has ai yet sticcceded 
hi MGcrtnininjc the prcaenco of butync acid, t-ithcr in the prifnm 

• BMlenaMia(ln«n4jcr*4. 

I IMi Bd. «<>, S. Siaff. 

I g>htniTin iv Is forpc cfa«, p^ I9S. 

f Bc«i&'*Ard). OiiO, &a. 

«« Cawnksl Giwttd. Vol &, p. t04. 
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via or ill tKe rhjrlc; ve know not wIiMt ^wrume^ of ttie cAbei el&- 
mi-iiU wbic*Ji uc rJimmntcJ climiLg tlin ronvrmioti of sUrcfa inle 
butyric oad; ftmt titmlly, dicmicully consiiicrcd, btftyric itcid lias 
no j^rcAtcT rUim to llic name nt & fatty »cld, Oi.tn aoeii^: or fbrnuo 
U(*id. W<: do not fhinic that ihc oonolmuou cait be jii>lly detloced, 
tliat ilarrh tntwt lH^ conrrrl^'d int» hntjrir ncjii in urder Lti 1»0 
trait^orfiiriJ into f&t, simply IjcmuKc it AcciilcnUilly btippc-nn Ui^t 
butyric flcid wa^ ¥int prrpircd from n [very mrcly occurring) fat, 
fi>r VG know thikt it may just qa cft-ii)y be o)il&incd from ulbuini* 
nctii bodi<?«, and in ^r brger qunntttiei from f^eUnu. 

TlLrri-" is imiol* slnjfij,-er •rvideni^t* in favour of ihe %lei* whW-'b 
rcifardti tlic butyric mnd found m tJie blood, aueftt, and urinr, fta ft 
product of de^rnpomtion, ariftiinr from Ihc dj&iii1c-;rtti<iti of nitra- 
jj^enous frnima] mfttten, effectfd by the oxygon ctistolved m 
th* juicei, (in the «ame way sw the ncid i^ formed frwn lbr»e 
«ubvianeeA by arliliciiil Fui^aitH,] or ah probably rr^idliog frum & 
fntdttfl] oxidation of »oinc of the carbo-hydrocrns of tbr fnta. Una 
Utter view is, however, only an liypr-tbcm ; but it i» mpporicd 
by the umplriil indtictian, 'Die fatn Arv nlm^fit «J1 ec^mbmationt 
of fntty mrtdK uitli a hidoid ImM*, glvn^rin or oxidr nf bpyl; thne 
andi air, Uovrcver, m) siinltu'ly constrtutrd to tliote of Uiih groapt 
tbit thqr bnvc the anmc Kenerti fonnub=Colltt_,Oj. IIO» ultb 
only this ditforL^neei that the coibo-hydrrrccns pcrtoining to them 
MIC cxfTtxttd by higher utomie numbcn (thua, fof instance, <nv- 
g&ric ttcid==C^n^OyHO). In tJic rompliritrd npjiftnitut of 
oiidAlicin lAliidi we mnigniae in tJie animal Lij^anL^im, tbc fatA do 
not burn like Uie od in tiio uick of & Ump, but they under]^ an 
extremely gradual oxidation, as vt learn from dirtct etpennM^rit*, 
vhich bnve given ufi & knowlpHg«r of a tery \nr^ tiun^ber of fnity 
Acids with the mo9l varied polymene eorhu-hydn^eiiEi, or, if w 
plciiM so to express it, in the Jowest stages of oxidabon. Ftatn 
experiments instituted on thi» ipxiup of acids, wc ittay assume tJiot 
inthegmdunl oxidation. Cj H^ iinlwiiTiiHh^trActed from tl^endicaj 
of n>2r^nc add, and tliot this grftdnal Hbiiraction mny proceed 
wttb varicius degrees of rapitlity, so ibst, in mir inveAtigatiocis, yro 
meet with CMiM>-bydragen compnnads </a luwer order, wlikb then 
progresilTely pats into the cvbo-hydnH^ensoTth^ acids of lli» group. 
As tbe ra<Bca] C^ H^ of etbyloxalic add |iasi«s into metJiyloxalio 
■cid, we are justitk'd in tNfhrvnig (hat Ihr- nidtf^l of margaric nrtd 
paavca WtO cetyhc acid. A gradual deairbouLMition of likr fau 
must ooeur in the aniina] onanism ; and there are at pment no 
saentific rcssonv for auiuming ihat it (akos place m any oUwr 
w»y ihMri that irhirb hv been d<-fccril>ed, We regard butyric acfa^ 



TAURtAMC ICID^ 



63 



and the ttciiAA aiulogous lo it^ JD «> (kr &i the): occur in Uie aoimal 
body, A3 pra4iicte <^ rcgrcAsinc tnfTtQmorphoaU of twue^ while 
is the 4bf^r«Dt tnJttf acid« of titc vr^rUiblc kinie^om the program 
sion gndoAlly uccnck, step t>y txtjt, to margtuic acid. 



VALBILtA?f1C ACfD,— CiflUjiOa- HO. 

Pt^eriUt^ — Thia vjc\d pou^Hcs tbe j-«rncral projicrtiefl of tMs 
j^up^ has k vrctl-knowii chiLmcteriitic odour, nn acrid bttrniitgj 
tMBlf, and priKluiYH a white «|Wl U]Mn> tlie Iotj^e; \\ ^iws not 
become aolid at a tenpenture of— 15°; it hoiU at 1 76^> ftnd din- 
soira in 26 p»Tta of water: it t\AQ forma a accond hydrate^ 

Ciniiipan/ioR.— *Aoe<)rding to the above formula it ccnRwU of; 



WaiOT 






lOO-DOO 

The atomic weight of the hjrpotheti^ anhydrniuadd=n6^&; 
its aalur&lillg capacit):=^'G02. Atturditig n* Kolhe'st hyputlii-KiK, 
il2 tbootctJcal formuln=C\Ht^. C^O^ HO. 

C&nthiwiiwn*~ — 'Die mkriMniLtcs aro for tlie iTioftt part tfcluhle i 
tli« alkaline xnlts do not cryitfilliKe^ but moM of the other «&Us orya- 
tallivr in narmmii plntrs, Mmilnr In ('ho1(*«lcnn or boracic noid ; 
tLry luvc a svcetijli, but at the aamc ttiiic a valeriau-likc laate. 
Valerianic acid k» acpomtcd from ita anJu by acetic ard aaccinic 
Acida, bat not by bcnioic acid* The Rme^ali etHorcscea on expo- 
ffurv to the atri the rxnC'tatt di*Eotvea in 160 pnrta of water, nnd 
in fSfJ pari* nf npirit iif nine:; tJic a^juerms Miluium brnirni-^ tiirliid 
wLcn warmed, but clcar.i agdin ujion cixihiig; mortotci it reddens 
litmus^ The tiivcr-'Mtt in rery inauluble. 

ysknmiifik, C^qH^N (or C^H^.C^fN), wna first diftcovered 
by SdUieper*, In the oxJdatior of getaiin by chromic acid ; it may 
hnwctrr, he obtjiinrd rri>tti vaii^rbuEJilv uf auiniciuia, c>t mlmitriidi^ 
(U^N. Cj^HflOJ, by anhydrou* phobphcric acid. It la a thin, 
bqaid, coltfurletis, etrongly Tcfractin^^ oil. aincllin^ liltc nldt^r leaves^, 
and IjnTifijC a liot oromaUc ta^^tc ; it^ specific gravity iiir^O'Sl ; it 
boUs ftt \^i°y indamea rcndity, dittsolvc^ in nal^Et, idLxibti]^ 

* Ann. <1 Vb u. none. bd. &Q, !^ X^'l. 
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«ther, &nd, when trtr&tcJ with potassium, yidrLs qivniidc of potefr- 
sium^ hy<lro^n, and cirlxi-hydrtficTis. 

Vait^afj G|„l[,gO^ in pnuliimi bv the dry Jutill&tioii of 
ralenaiiAie of baryU; it U it rp.ry fluid infljimntJiW oW, vrlikhr on 
exposure lo the wr» soon becomes cnnv^rK^ into vAicnaiiic 5cid. 

PreparoHfM- — ThU acid occurv preformed \t\ eertatn pliuitJi; 
it is, however, lik^ the preceding &cidtt, a not unfrequent product 
of decorn position l>oth of v«geUbZ« and aiiiniat sulMtaitccn: it u 
obtained from fuad-oil {hydxated oxjdc of amyl) in precuely the 
annic manner na acetic acid ia obtained from aJcohol (hydnted 
oxidiT of ethyl), und from oil of vftierian by simple oxidntion hy 
roennn til mi alkali ; it ui formed^ logetbcr onth other ficids iif th» 
gn>U]i^ fnmi the faUi by oxiitUing them with fuming nitric ACid 
(Redtcnbftchcr*); fiom animnj nitio^cnous nuittem, l>olh l>jr putre- 
faction (Ujenko and I^i^kowskit), and on decomponiniC tliem by 
■troDg oxidiiitig amenta (8ehUeper,; Gurkrlbcr^rf^ Lie1>if:||) : and 
Anally, if leucine be treatrd with f^uHtif^ poifts>i, or idlmvt^i to 
putrefy, it b«cDmci iionverted into valemnie and mt other aeid^ 
ammunin and hydrogen being evolved. 

It ia moat easily obtained in a staUs of purity by tlie action ot 
spongy platinum and aluiovpberie air on potato fiiicl*oil. 

TmU. — 111 nwi«t of the ways in wJnrh vidt*rianlc acid t% formfd, 
it occun inixril vriUi uthrr utrid-i uf this gmop ; And it la a^ inipna* 
nble in tlm cnx, ta lu tliat uf the homologoua acids, to detect it in 
a mixture by any spectai ren^nt; it must. Ilierefore, he vepanited 
from tbeae ncids before it can be accurately examined. A> iu 
hoiliti^ [mint ii no liigb, it cnii pcavdily be Hepamfed from Uie finrt- 
lieai^rilied lu-idii uf ihii ^oup by frwliunal diatilUtJon ; it may Atill 
remain contaminated with butyric acid, from which it caii l>e tole- 
rably veil iieparatod by cnatuUisation of the b>r>ll tlita, the vntt- 
riannto and hutynile of baryta assuming diffmnt forma. Dm an 
•tementary nnalysiKr or a determinationi of tbr atomic weight muat 
be awde with the raleiiaiiate thus obtained^ since mistake* may 
TCfy cuily ariac between the salta of vsJerianic actd and tbo«e <>f 
certain aidds afterward* to 1>« deteribed. 

[Liebig^ hai reeeiitly publUhed a papet on th^ i^paratJon of 
valerianrc, acetic, and hulyrii: acida, lo wlucb we may refer the 
reader, a, r. d.] 

• Ah. 4. Ch. •. Pfurm. M. S9, S. 4l-ir. 

1 iMd, Bd. ». &3f»^;a. 

I 11*1. U.44. a. 10. 

I lUi i4.5r, V. ii?'tfs. 



CATltOIC ACID. 

Occtrrfit^, — Although thb acid i« ao ensily nnd so vsHoiulj' 

ibuinvd from uiiihI uibcitanceSr it li&« nevtr yet hern round pre- 

tnncd in the uiimal or^nam ; arid it ia a striking fw^ Uiat* no 

for At wc irct know, tlie Acida of tliia group, whoic amount of CBrl>oii 

ia divwUe oiUy by ifj and ncit by 4, are not found in the anitaal 

frgmmn- 

Wr tlinll coniNX)iJrDU]r »nly have ocojiion 1o refer to ttieoc aridn 
the foUvwm^ pog^T iiiAttDUL^i aa iIjfv auiuttiiuea ut^cur as 
[ticta of tho aitificini dcooinpoaitioii of aniiiuil autiaUiiocv. 



Cafroic Acid,— C„n„Oy!IO. 

-It u a vomcwlifLt ihin liquid, with an odotjr reacm- 
Hin^; aveot; it» sfwciiic ipuvity At + 2t;=0^&~J^i it rcxiiaini fluul 
-^, boiU at SO!2^ «nd diciolvc^ lomcitbAt dUlkuUty iu «ther. 
Cj i npftrtfion. — According to iti formula rt (^iin«l%ts of: 
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Ttc atootic v^igbc of the anhydroai acid = U137*^ > ^'* 
atiniin^ capacit} = 7'47^^ Aetordmg, to th« viens of Kolbo, 
ita add abuuld hypotlictHally be rr^udcd aa amyloxaln^ *cid= 

ContMrnrfitfotf. — Tho cnproatca have the aamc taate and xiiell ah 

he acid ita^lf : and are movtly toIubLc in wat«r and cr^fltal livable. 

\r furyftf-Hr// ory^ifjilliHCH in lon^ ailkv n(wdle«, united in Uih% is 

anhvdrtiu^, mid utuncttpil \ty I'^tpuHurc Ui xhv. atmosplicrci ihc 

niver'MtUi ia not cryatalliaablc^ and in rc^ry difficult of nidutioii, 

Prfpttfalhn. — tSkt buirric acid, thia acid ik mit only forniffd 
when butt«r it aapomlted or becomes nmcici, bat also vrhen q\c\c 
ncid ik decofopoacd by ftioiloj^ iiitric acid, aiirl «heu HlliucnirioiU 
bDdie* are aclvd on by [jcfuxidi; nf mftn]j&ni^Ae oi hldirOMiiklc of 
poloah and atdphurtc acid. In tht? producU of the clcconipo«iuon 
of Mponidcd butter vrc lind oiproic acid mixed with ln:t^c, 
oapryti^ and capno acidn, which may be removed by ihp ctjstjvI- 
luUtion of their baryta-udtK. On bmling the dried mft^n of the 
harj'la-alU with 5 or fl |nirtx of water, the Ijutyrate and avpro»te 

t 
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ard taken up, vlille tiit iftlts of caprylio and cftpHc acid retnain 
uiKliMolved. Thecftproate of bnryia Is the firvl to crystitUifle ffoni 
ttio aultition, »Tid the atriJ rnny eWly \it iHoWotl fraat ili« n\u 

TeaU. — Thr capnmte of bnryta not onlj- tiyatailisea aoo4i«r than 
tSc but^rratc. but aho >ooncr than the. valoriatiatei if this should 
happen to be pre»eni^ oaproAt«i of haryU fomu •mall cluat^n, 
corisistina of micTOscopic priim)«, while Uif valerianate, at wo 
hdvc Blrently monlicinetl^ Rppwui^ iu minutr plnt^.s Ulic cholcilcrin. 
Thi» BCparatioii of caproic acid from its allied ocid), ia more tiuily 
uxptmned thorcticnily Ihon effected prnctiociily. There are no 
itpccial ni<»anH of drtorminitiLi; i\i^. proicncc of €nproic acid, exoapt 
by an clempntmy Mialyii», dud th** *l<!tcnninatiim of th« atomic 
weigh U 

OmifTf^4^f*.^Tlic' remnikft whidi vrv nmcle re|^rdrnf( ihi* ot-ror> 
rencc of hutviic acid in the btilinul uri^aninm. Apply i'l^ually to 
□uprcic acid. From its peculiar swGai-lik« odour, it is not impro- 
bnbk tbatttexibta in ftweat; but of ihia w« haireafly«tiioproar. Xo 
one, so f Lir as ] know^ hat yK Mragbt for it in th« unrie or in the 
coiitenia of tlie iitomaL-b. In our (ibservatloiui on bati-rif^ arid wfi 
Eilludrd to the iaXiy ninttcrstcontJVTicd iu tlir nutk, and pmWbly aUo 
in the blood, which, on sapomtication, yield thU odd- 



(EKAf«TBTtic Acid.— C,,HijjO,<UO. 
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Froptrtiet* — It is a colourless oily fiquid, of a faint annnMio 
odcmr and l«ite i it boib at about 2t&^ niay be diatiUed with oalf 
partial deconpoattion, diaaohna idi|^tly in vat^r, and ivti^a inflamed 
biirni with a elear but smoky flwcie. 

QMa;FMK/r<w.— According te tl^e alHire foniiuU tl comdiU of; 
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Tlw atomic wrigbt of the hypathetic*] anhydmuft ackls 
I51?'5, and tl« Katuraliaie <«pai*ity=fi'fi11 Ita ratiiinal formula 
=C»tII«,C,0,.IIO. 
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CamhMttivns^^Whh Uir rsoepttoii of the alkaline hoIis, nio&t 
of tU ndu arc diflictalt of ftolvtMrn. generally reaemblms tf^bletA of 
cholotens: ^aoixovcr Ihia Mid btat a strong tendency to fcirm 
%md «ftlts. The bar^ta-Mti cn'st>Uibe» m noenous tciiloB^ vrhich 
nre ■olubl'^ in wnrpr and \n alcohol- 

(KminlAtfhas acui, C-^^H^^O^AiO, fumwrly alno nnnii^il 
GEibs'ithLc MOdf Occam comlittifil with ciicEc of ctliyl bi vitrinaK 
fuftel oils, e«pc>ciftllT lti ihtd of vm<T. Whether it he acLunlly 1o be 
rvg^rdddat ft lower state of oxidi^tion of wnanthTlJc md, or us a 
vp«da1 ncid, caJiihX nt preierU 1>e decided. 

(EnOMlAaly okMtyttf of vrian/Ai/Ut acid, C^^H^^O^ iri rihuiiiied 
hy ibe auupk cluliilntic)!] of r-^iator oil; like tliQ otiter t^lddiyd^s 
>tLicn c.tposttl lo tilt atmosphere, it reikdily oxidisca into the cor- 
r^poiidinj; acklp aikd fomu m ct>m\)onad fnlthouf^b s>>iiievchaC 
unstable) w\xl\ uinmoniii. 

Prvparaivjn^ — Tliih aeiJ^ wbiHi Laurent fomieriy (tismv«r«d 
AinniigTit tfie ]irodiictx of crmullatJOD of the of^ atid uam^d a^ieic 
odd, '%% fomicd. togttHer with other arids of tliu j^roup, during the 
deeomposition dF vise, oleic mnd^ and espcdnlly of cantor oib by 
Dotic«iitf«ied nkric uc»d. In u*inj; caaior oil, hriwever, we obtain 
ihia add unmhed inUt unv (ithom, xothiitwi' linve mily tu combine 
tt srith fiaryta, aivl rpcmtAlliiir? tliv? unit, in ordrr to a1>tain it iti a 
■tBtt of pciTif y. 

7^j. — -Vathc bjiryta-MLlt ofUn-incid separate* fmm tlicmotlier- 
lic^uid cailtor tb*a caprootc of baryta, and more slowly than tlie 
cvpryUte, ani a*, fiirthor, it crv»ulli«yi In plates, wliile tlic two 
latttv nXUt fnrm iniiiiil4T n^nlW^ wliJrb un- gniupRd lou;r1}Li*r 3io as 
to hare a wnrl41kc appearance, wc ha\e a means of ncpamt^ng. at 
kftat rou^ily, thin add from tbonc which arc m(y± oloncly allied to 
iL Wo cftnnol, how«v«r, be porfci^tly certain rcgnniiri^ its actnal 
pmcnco, without an elementary analyst*, or the rleter mi nation of 
alaaCnmie wrigtit. 

Pkfftiiiofficai Rc/alionM^ 

Oecvnvnee, — Aa haa bet-n aln^dy miMltionrd, thin arid \% only 
(tf incrrcat in rriation to animid phjrfliolo^'vinaaDivchav itiaone of 
tl»e prodmetaof oxidation of Um: bto: and the ol)«crTationa which 
vera mttide n|;»rdinf; the ooounrence of valerianic add arc here 
e^tnlly applkAble, except that CBnanihylic acid ia not produced 
during the ifeeompoeiUon of nilrog^tiouK cumplet atoma. 
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Caprtmg Acid.— CjaRijOa-HO. 

Pr^periif^*^ — At the ordinan- tcmpcralurc this turid forms a loft, 
Kmifluiil mau(, which crystftniBcrt in nredlcn bdow + lO^, boils at 
2S6% hjLi n «wpfit.-likr odoitr. An mU\ nnd acnd tairtCf i* dilVimlc of 
solution in iralrr, and h niflaTuiTipildr. 

Companttcn. — According to tlic nfjorc formula it co«*ialB oft 
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Hie atomic weight of the inhydroiu acid = IfiS/'^* ^^"^ 
itn MLiunktjng cnpacity = 5'926. Its rationsl formtiU is 

(km&inatiottt. — Th< a&Jts of tliia itcid axe more difKctilt of s^«- 
tiOR tb&Q the oorresportdiiii: saltA of the u-ids already dcftcribed. 
Its baryta'tali cryHuUiues ii\ white griiDiilct of the vise of poppy 
se^^ds, i* anhyilruua. rui^ii the urtion of tli« atmoiphere, nnd due« 
Tint fjM? 4L lOO''. Tilt? jntvrr^ntilt b white Aiid nlmtvrtt inooluhle. 
The Irad^aU ih &!»> very difficult of aclutton. 

Capryionc, C^f^H^fi^ waa dincovered by (iuekeLber{[er* omonji 
the products of the dry diitilliitii^n of cnpryhtte of bnryta ; it OTyv- 
tallis«3 in Ane m-edles of ti silky lutLre, but when fuxisd reaefltWe* 
ChcurvRWAx; it la ptrfecllj whit4% fuKL'K at 40^^ suliditin al .59*. 
and hoiU at 17^^< i» dcrc^d of tuiitc, hits n waxy smell, ih lightcT 
than water and inboluble in it* but dinsolrea fradUy in Mronj^ 
alcolioh in <.'thvT, &iid in eLliereul as well as futty oils. With niCflC 
acid of ri Kpecine j^vity it yieldi an o^id uitfoijeuoLis oil (vdM^ 
capnflamc md f )> 

Prrpcratk/n, — Wc bavo l>ecomc acquainted with thi» acid as a 
product <kf the au|M>njhcat4on of huttcr« and aa a produel of the 
oicidation of oleic acid vrhen acted on by nitric ^d;aain th« latter 
ca«e St is n^ixed with lereml tubttancei, it ii be«l obtained by tlio 
recry^EUllifiktiirm of tbe liarrta-aaltH of tlie volatile achIb of biiU«r. 
In thr oljwevatiatis on ca^vnnc acid it waa nientiiincd that Uic dry 
tntaa of the baryta-Mha of all four acids, when trcatod with hve ot auc 
part* of watrf . separatea into a itoluble portion orintainin^ i1m boty- 
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nte mini eaprotfe, iod &u fuuUsooIred portion, cont&tning the 
cftpfTUt« ftnd capnM of hvyU. If nt>vr Ui« imdusolved |>ortioii 
be disfeotred in l>oilir»g water and ftltemi u'hile stiti liui, most at 
Hit cii|iiria« M*]iaraLea wUilc ifie c^iiwyUu? mtiauin in siilutiun. In 
order to effect n perfect pun£cfttioni the bftrjrtji-aftlt mtut be Mvcnl 
tica«& r«cr>-staJtl3ed before we »epftnl« tli« nciU froTn tL 

Te*St, — We must iep«rat« the c»pryLic ocijj Ifom the other icidt 
in the maiiiwr juAi deacrtbed^ and then determine tlie &tMuic 

Oc^ttrrmcKm — All thU bu b«en rcm&rkcd regnrdtn^ the phpio- 
,lof[icaI relotiont of butyric and capraic acid* applies eqoitllf to 
cftpryticKuL 



PBLAnoo»i6 ActD,^C,gH,fOrHO. 

JV)perlie4>— It i< »n otlyj Ci^toiirleM fiuid urhich at slower trm- 

paraturc than + 10* becomes solid^ but liquefies at and above 

that ttfoipcralurc ; it ha^ a fairit odour rOMrabliug tlml of hutync 

Add, ia aliDoat iiiaoluhlc in water, but commanicfttes to it an acid 

IvtACtiop, and boila at about ^3S*>. 

Compo9ititm, — In Hcordance with the shove formula It con* 
a^»lsi uf : 

Ou^m K *l«ma ... U-^M 

Hjr^po^ .,. *. 17 » -- 10^700 

Ony^n ^ ,^, 9 „ .. LA-IWI 

WM«r .- I p ,... »-T0O 

The atomic wd^l of tlic nnhydrous acid ^ 18G2-5 ; tta sam* 
ratinf; capacity = SM«9; itft«»tionftlformula=CjoH„,C/>j.HO, 

Ctfrnbhuiihaj. — TTir harytn-tafl of tint ntriil t-ryri1nl!iM-ji lilce the 
valfrrianatc ond ccnAiithrlalr tkf baryta in j^linti:riliig mivIcik ^ it cun* 
taina tK> water of cry^CatibatioQ, ia unaJfcct^d by the atmonphcref 
and is less loluhlc than the funanlhylatc and eaprylate uf baE7ta, 
but rather monr soluble than the cupratc, 

Prfp^tratwn^^ A* thU acid, unmixed with other volatile acida, 
occurs ill tfie leaver of IMari^iiiuum raicum, itii jirepu ratio n fronn 
ihst plant 18 preferable to that fmm the pruducta of docom- 
posltioa of okic snd choloidic aeida by mtrio acid, smongM which 
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H wu tint dkoovored by IWtenbEkcbcr* Q«rliardtt has obtained 
thift acid hy ^txi'^iin^ oil of nitr. Cj^H^gO,. with nitric add 

Tfffts. — By tlif* L-ryftUlU^tiuii uf ir^ Ixirylji-fiH^t vit nt\i!tl pr^ 
pttre tiis oclJ au tliAl we cim ni«ke ad elenitf^tAry ar^pift ai^ 
determine tU Atonilt: wei|[Kt. 

The ivmnrli« atraoidjr tnfttiR rcf^nr^linfi: tlie phytEMos^cal reUlions 
of ounftnthyHc itcii^ ftrt equklly npplioaUi? hec«- 



Caioric Acii>.— C^Hj^O,.HO. 
Chemieai Hc^Hotu. 

Proptrties. — Little i.t yrt known n^ardtn;; this Kid in ft •tato 
of purity, ior ivbat woa formerly repirdcd us coprio acid waa a mix- 
ture of cnpric arid oapn-lic ncidt. It conxiituteM n toft, Kreuf 
fnikiA vhith futes al +^0°, and evol^reft a faint goat-liVe odour, U 
sofiiev^Imt soluble in but wrnUr, but sc-pa?iat:a un i-miliiig ui gtia-' 
tenliig cn'srtallme ptirticles ; ita bulling puiDt la bij^bvr Uiaii th&t of 
axiy of the otbcr acid» of this jTOTip, but ia coniiderablr bdow 
300*. 

C&mpotUitm^ — According to the aboi-e formula It eonuflt»of c 
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Tlie ntflftiic wciglit of iW hypotlieticftl dry add^ 203*^3 ; it* 
utunttin^ capu^tty s 4'909 ; itx rational rormula^XJ|gH|p.C^pHO, 

(^/nAr/iarr^af> — Th« «alt« of tliis a<*]d arc more innoJubfe tJiaci 
Uioae of ih« otbcr adds of ihU ^roup. The 6<i/ytti*Miit cryitalliaea 
In delioile. gtiilfrnirig ntvulles ; it ut unafTertrd by expusitre to lii« 
atino»plierCf and contoinii no water 

Oil of rue, CaoHfflO, tliectlierealoil of RuUit^veo1cii«,nuy be 
rigirded as affibydrou* aldeltyde of cn^iric add ; in point of Eaet it^ 
la confvnrd into caprir acid by the action of nilnc acid; but by 
IBore prolonged adioji, into pdargonie acid. 



* Aaft.4.C^a.|^r», ftd. M, 8.4l*«r, Mid Bd, », e, 1}0*ir4« 
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l^rfpvratm.'^ThiA may be readily inferred from what Kai been 
■tftC^I rrganling liir }Jrvp(knt)&ii of cuprylic acid. 

7M^.— Wc miut obtain a pmre bait aocording to the method 
detcribod ia our obscTTatk>iia on caporU*-' acidt and then anAlvBc tt. 
R. Wa^cr* hwi, however, diuxirer^d u metJiod of detecting ihU 
Add when mixrd uith other Kiibsitncea ; tor on lir^iing xurh a 
miilure vith conceottnttd ftQlphurtn acid, it alwAy^ appeari xaso- 
euud with iu aldetivd^^ and nr* tiipRriaturatiDii wiUi putaili, an 
uitenM oduur of uil of rut- in di-vrlfipRil. 

Warner haa In tKii way discovered thU aldehyde in hulter, in 
ood'Iiwr oil and otl*Gr lialt-oib, in old chcc^ti in a picoc of hcr- 
nog, he, 

TIm remarks on th« phyaiotoxMsal relatinn* of cai^rybc ncid 
apply e(|uiilly lo ihit Miid. 

In ihr ?4i|>o^iiAfation ot httller ve snniMinias ubiiiin oiiiy a 
aiagl«Bcklt(^iiccic<u^tCMH,„0£,3HOiii&t«adofbuljncaiidcnproic 
TJU4 acid reduce* ulvcr-aalt«, and taking up I ntocn of i^xygcn. 
Its oofivcrtcd into butpic and caproic nddh (C\„jli„^0^4'O 
:=C^ljOs+C,,jHjj03) ; it undergoes thr ^ame conversion wh^n 
expuaed la the acniu«pheiVf and «o al^u doe« tin Imrj-ia'salt. 

Dtipkic uiid hircic acids nhkh were fotuivr]} rc^'unled aa Ijido 
pendent ncidn are probubly identicnJ with, or uuxtiirca of tome of 
tbc acida of tJua group. 



Chanicai iUhtionJi, 

Proptriift. — T^t body, vliich i« also known aa tthnHc ocui, 
lortDH mtoijrhtvf glUtrniri; ncedlrs^ iuhes at 57°. hti[ ih lulid at 55*^, 
may 1>e dUcitlcd without ujider^^oing decuinpuMtiiin, Etnd ik inno- 
loble m wAtcr. 

CoiM^onfiofU. — ^This ncid, whi(*h m iaomeric with f bo iion-volaiile 
pahnifie 0cuf, obuuncd frotn pftlm^il, consi«i!i acGordin^ to tho 
abcn^e forniLilA of: 
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Tbc Atomic weight of the hypothetical anbvdroua acid = 
50g7-5 ■ iti untumting rtpuciK ^ :*-2.i9. Thi« add which was 
orisnnMllr disrovrrcd hj- Dirmiui mid Sta«j* liaa »uh»cqueiitiy been 
accurately p^ifiniinfcl hy Smith-+ 

If Kolbc^ theory be applicftbU to du» ncld, cctylicicid miut 
bfl r^KftnltHi on Cj^ll^j.^O^IH), which vouW escplftin why it 
differs from the BM>mt*ric pdlmibc uld. Two bocneric ftcid> cttn* 
not Apprnpriat^ly be place f1 in the i&me ^oup; hence wc pl&oe 
ceiyliLim^id hen? inHtctLcl «f ((inwiltfriHg it with the solid fatty acids. 
We»Uofind in Uiim relntionnti adOittonAl reason why thewhd fnlty 
KJdfl whoee ;^neral formula niuy i>e regarded ea = C^ I! ._, 0^,110, 
should not he regardeJ its simple contin nations or ft«eending 
pieanbenj of ^^UH gruiip> 

Cooi&iualiofia. — I'hc alkaline salu of tliis acid arc soluble in 
water, and cryaUllise readily >i> white iiacreotiB scdca. 

Prr/jftraiiww.— Sp*>niiaccti,from which thiA acid is obtnincdf it K 
haloid salt lihc the <Lther fata, but li:i8tead of thin scid bomg eorn- 
bined with oxide of Itpyl, it is uniW to another hnlnid bwir fru- 
lireLy corrcapuiLdlirg with the L-tliem of jiurt? ehcmi>try ; thl» haloh 
Inic when IrOi^Ecd with &oUd c^ustir alkalick t» concerted mW 
ootylic acid. We obtain the acid which eusta pre-fovmed in the 
sperntaceti, by utponifyini; the latter with a cauftio (dicali, dccoa»«^ 
pitting tli(< ttimp wirh hydrorMorlc ucid arid dig«iatin^ the ncwljp 
fofukrd mixture of cetylic acid uiid ethal (Cj^U^OJIO) with luillc 
of liino; the ethal is thco cxtracfed with cold atoohoL while the 
cecyUtc of lime re.mnins. Tho^ lime-salt is then decomposed by 
hydrochlunc taid, and the Kf-parated cetylic acid pniilied by vola* 
tion in rthrr. 

This haloid hsukt, ttfud or hy<irat<d oridf of cvtfit wKidi in 
obtained un the saponiti cation of ?ipcTinaceti« besan exactly the 
■ame relation to cetylic acid that alcohol bc^rs to acetic »cid or 
ftovel <^ 10 valerianic acid^ 3hlonover, as we sliaJl further more 
fully dekcribe, i^eLylie arid mny in n anniUt wny lie prrpiirrd from 
tlua body by heatin;; one pttrt {>f it in nx parts of a jireTiouaiy hcJU«J 
mUt^ire of equal parta of bydrated pobudi and ciuistic lirtw to » 
tem|jer«tnre of ^10* — •^%^'^ \ m this pri>ceia, hydrogen ii dcTclripcd 
Mid an allialine octyl lie formed IC^ H„ O. HO+ KO + HO ^ 
4 H -l^KO. C^ ll^i O^) which tnust be purified by KiUitioa in 
water and cryatalliaation. and then combined with baryta, from 
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«rb>cb on Uie addkioa of hydrochloric Mid we out Kepar^t^ the 
ctItUc arid. 

Te^U. — Whet) the add oocuni pure and Uii1a£«d^ it in rtot difE- 
cuU to dtttin^ubli it from other acidt i ita cjTjrtallinabthty and it* 
compantWcly hii-h boiliiii; point di«tiTi;^iidi it from the other lu-ub 
of thb group, and k>f vuTniility froTn the solid f&ttr udds- On 
Aridiri)]; U in n bcwl^r in which U hna not he&n jireviDUtly rMyigniftRd, 
vc slvodld ftltrajTS iniitltute An dcmcntiiry «naly»i-t, ftrnl drtcrminr 
it« eAtarfttiag cApadty^ since it i» not only po^ibk but very 
probftble that wvend timtUr ncick renutn to be dUcorenKL 

PAyiUfhgicai HfiathM. 

Ocairr^net^^ThM ^cid huA hitherto only be«n fotind in an 
aa'nii«! fntf nanifly iprnnnrrt], in mmhinAlion with hydruf-r? niide 
uf cctyl, ftnd in jApanevc vtilx I Meyer) m com^ji notion with oiide 
oilipyl. 

€Mfjm. — If unLTK^ric cLcid Mttc nrtimllr on Acid hornologoun to 
Mty^ acid nxtti ti> ih^ ucid« or tliit group girrcrallyr we might eoiily 
unrlrmtHiid thmt cAyhe iietd wnjt pmducnl fmm thisi krid in tlic? MLin« 
manner m Aioctic U formed from inetjit:c tonic nnd^ for mhrj^c acid 
«tendi in the wme relation to cctylic ucid ^ mctAoctonic acid docs to 
nc6i>G acid ; tlic difference between ciK:h jKiir being (^1L|. 

It » tmpoAiihIe At pivMnt to form any conjeeturu regarding 
thr iprwial im|»firU«nct: of t1jr*w? wiiti% m tlir fpiv poKitinnn in whic-h 
Xkicy arr principally tLeponiteO. For a dmcription nf hjfdraieri 
AFiiU o/ctttfl tee ^ hiihid ia4t* and/aU." 



Ko!c-5iTibooETrorA Aaos. 

Tlie Acid) uf this group ure only ijitercating in reference to soo- 
ch^mivlry inaamach as, like tnanyaeida of the prcrioiu ^joup, they 
arc prodiKt8 of dctrnm position of very common anhoal mottora, and 
eipMiatly of futs. IIjci^c ocidft may atio be regarded u conjtjgated 
oxalic aeidii, comhini-d tvitb a tmrlKi-liydrngvn iBiumencw'Ethuhitiant 
^sa ; At Icut aomc of the reasoi^A wbich have been advanced by 
Kolbc in snpport of t^ie tbeorcticul composition of the preceding 
giwip, faroor thu hypotfaena. These acidi with their eropmeal 
and hypothetjeol fumiulffi are a« follow*: — 







TItH GUCCINtC ACID OftOlP, 

SucoLuic wuA ... =€« £1, O,. 1I0=C !!«. 0^ <V DO 

Lipicmp)mjuui4ricicid =C'j 11,0^ nO=C, II^C, CV HO 

intndk Add „. ^Cj II. Or iio^Ci n, c, cv no 

B«la«io nfiid ,,,. =C„1l,^, UO=C« H^ C, (\. 110 

It H, iiiurciiTer, wartUy tif remark lUnl i!ir acub nf ihUgniapy 
A'hicli contain aii cvtstt tiui]>Ler of atvin^t of Qix\Mti, furm a Rcnra 
very analogous to the ftcula of the prcc«iin^ gro^^Pi the ai-itl of one 
k«rics diffchnf^ from tbe oorrespundiiig ttcid of tbe otiitr merely hj 
one ((^uiTtileiU oi hydrogen. 

Adlpk Rdd ... a, I1« U^-t-lf !=nct*MUinic icM 

BaburiDSffd ^« C| H^ 0, + llstmipu ncid .-^ 

Sfllnctcocdd ^ifi$ Oi^fisivaJBriMoioacM ^, 

Moreover, the aeulu oF this £roup (Uk« thoee of the preceding 
group] are furmcd vrhen okic acid ii oxldiied hy tiltrio mad* 

'r\icim! niridt jHMirxft tlie fuHowin^ chnnirTera In ronunun f ihtij 
on'KlAUise ii-julUy ^irul wttll, ilo not fuse lill they attmii h tr3Q|irnih]nt 
of frcni MKI^ to 2(KP, and at a higher tcmpcmttire th«y Auhlimv in 
needles, devclophip* at the h&euv time ft HVffccBting vapour; more- 
over al An ordinary t«iu]>er3itvtre ihey are devoid of odour, liavc wi 
acid fA!<l^, fhirtidlTH rr^udiiy in water, «l<?oho1, and ethirr. antl bnvo 
an acid reuctiuii ; wtnc uf tijc-iii, with the etc«]4iuit cif ikt^luMtic? add, , 
lire dccoiupaMcd by boiling nitric acid ; fuMd vtitfa hjdnued pcytwb I 
Uicy yield osolic ncid to^ethi^r viiib mtntile ]>roducito. As m tJic ] 
preceding jfToup, ttie KiluhiLty of th«ir anlts sluids HArly in «a 
inverM ntU> x*> the heigitt of Uie atomic w«rifl;ht of the acid. 

Aa tJieae aL-idn ur only of miportuice in miitiial cbetiiistr^' 
products of decootpuaitiun, and belong atiicUy to pure cKctni4trx» 
vo »hall ttatrict ourtelvtis to the coiiaidcfation of tmi of the most 
fanportsjLt of them, namely, turri^iit* nnd »vfi<icic aciiJ*, A«. how- 
trrrr, nnno of ihem occur pn^'formrd in ihr aniinal fxidy, tliere ia 
obvioualjr nothing to be Mud rrguding their pbyttulogieal relft- 
tioniL,* 



^ 



Si'cicivtc Ann.— C.HjO^HO. 

PropfTiks. — Wlicii perliectly anhydrous it occufv in yrtry drli* 
catt no>dJca irhicli fnte at HS"^ and boil at 250^; witli one atovn 

* [&tfci4k«m>unf«idhb«aArtMMJb5lldati. lat 171I 1 ^iitu ^TfiT 
mm io Ofeo Irttr %tm ifa*tt^h$ Ann. r, ll^ltel. %. lifld, ftd. t, *k JM», «b4 Wt§gm 
4ftrff'> A4UI. B4, NO, fi, II*. v ClMinl GmmHU, hL 7. fL 417. Mi f«L «^ f. 4tt.^ 
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water (correspondifig hiII] iIil- abuvc funuula) U cErpUUisn in 

ili^qe rccUnxuUr prwns, wlikh fuse &t i&(f and Bubliine at 950^ 

th« form of aerdle* vt pUtcs, cotit^ain^ ofilr li&lf iin fttcm of 

T, «nd funn|( at IGO^. In otlicTr reftp(«t« it has the ouuimon 

ai tliUgruup. 

f*on. — According to the sbavc fomiula it coDsiata of : — 
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Tilt atomic w€i|;ltt of the anl-irdrou!! uciA=:fit^ Q ; iuaatunttiig 

tys=I6000. Ih national krmuli*=C-HrCaO,.HO. 

CnovAtum/ioiM. — With Jilkalie* U>]h ucid forma ncutnd &nd acid 

which urc lujliihlc atirf crystallteable ; with earths U forays 

llj nrulnit (aIIa; ami with ibc oxitles or the heavy rn<:Uil* it 

forms i*ctitnd niul bh»ic >alt», some of whidi arc soluble and ethers 

imolublc. 

Si^ceinamidtf HyX.C^HgO^ U formed by the action of unTOonin 

en vucctnat^ of oiido of ethyl f it ocClits in the form of grn- 

ilar cry^tals^ msoluUle in cold ivatfr; Hke all the aniklcs, it ia 

im|HMC(l l>\ ulVatLtb or sLruiigrr at-idn into ihe currcsjiohding 

id and ammoim. 

Bt$uftwamidet or Succinimuief C^H^NO^, ia formed on «ub- 

itting niccinamtdc to dry diatillfilion, or on briikging dry nmmo* 

ibcal ga> in <writact vith afihydrouH ?fucciiiic acid ^ it it n wZittc, 

'cfTBt&Utsablc, futiblcp soluble body, t«!:ich, on bciitg boiled with a 

Bolndoc of potash, Ukca up S Atoms of water, and becomes dcoom- 

^L|KMcd into ammonta nnd iuccinic ucid [HN.CHH^O^+2tlO= 

■h.N+C.11,0,). 

^M Preparatum.—TU\ti odd vna, ju iXsi n^mc implies onginidly 
^HbtAiiH.'d from the dry dirttllation of Amber. It wa» discovered in 
^rthc aixlocnth century. It has nmcc bccti found to exiat pre-fom)od 
in oertain kinds of turjieiitine and m ccrtutn plants. Itj however, 
oooora marh more freniMrnily ays i prcMitiet of ttie decomposition of 
fau, u VAX, itvarii' artid, Hgnrnrntrt-U, nmric^rit: acid, &c, anJin 
Tarioii% kinds of fcnnentation : thua, lor itiatance, malatc of limc^ 
ID cootacl wilii nitrogenous bodi(i», becomes i^rhdunlly converted 
M a«o^at* of hme [CiiO,C^nfi^-0=CM.C^Hfi^). 
Arcordin^ to iX Schmidt,^ succinic acid is found in greater or 

* I1j«ai««ilcrtiwb Set Cbcmta, rem Uobig. ^\01l)^. n. FnfiFiiiLaHT. Bd. \ fi- VS4. 
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It-imcr qiuuLtiLy in ^11 ttrmttiVtd 0uid>, ftnd it is possible tlut 
it in funiit^d frtiin i^luenii-. lu^^i^tlitir with rnannite (Cit^l)|0]g= 
C,IIttOfl+C,lt,Oj,JIO, Udiis),* TliuH 4nid w usufllly obtoincd 
by the diHtiUfttion of amber^ to which % little sulphtiric acid h^ 
been added ; the «abUmat« la then purified b)* boibng with nitrii 
Kcid. 

7V«M, — As lliia actd exliibitH i)n very clian^ctcrivtic rnu:tioi 
toif&Td» othci bufiics, wc au\ only determine ita prtamce 
HcpoTfttiiig \i in a state cf purity and then aualyaing it- 



Sboacic Acid. — Ci^HhOs-HO. 

Properiij'i. — ThU neid (known also fi9 pyroleic eifid) b, in Its 
eKtc^niul appearance, ver>' sUiiiW to bcnsuic acid, ronniiii^ white, 
TittcreouB, acicular cn^tfils, ^oupeil together in louAeheApH; th« 
micTOflCopev ^owovcr^ readily rcveaU the difiercDce in the eitteraal 
clkamoterv of these two add*. It fonni either whorled eluKtera, 
aimiUr to margnrir arid, or Inrgr plain rxlcnding from n centre, 
and jiiterwctingoncnnotlicr at vaiioua angles, which nui uito aliarp 
points, without Forniifi^ an angle capable of niea«urement; in tlicir 
mode of gTOUping* thc»c crystals moat closely reaemble well-fomMd 
oryital« of mat^^ric add ; the indiyidaalcryttaLline leaflets are, faoi^ 
evrr, hi greater. This add ftisea at 1^7^ withoai loving ita baalc 
ujiirr, into a coloiirleM oil, nhirli, on coo1in|£, flolidiGe« iiilo a 
cr/Maltinc maii; at a higher temperntuTc it soblimea uiidccom- 
poKcd ( it is only slightly M^luble in cold water, btit id hot water 
u well a« in aleohi^l and <ithcr, it diMolvca reftdily; it haa a 
|iun^-nt mthrr than an anirl Uuttr, nnd irddcnii Htmns, By pro* 
longed boiling with nitric acid of 1 '4 upcci^c gravity, it i* gradually 
(in »i3c or eight day*) amverted into pyrotaxtartc acid, 
Schlieper.Jt 

CotnpofUitm, — Aceording to the above formtiU it conffi«ts 

Ckrtoii lOaitcu .... W40» 

Oijg« .-..„», „ 9701 

WM«r » -.. I u — mt 

Tbe atomic weight of tlie hypothetkal anhydroua acid= 

• dulaArturbH^terC^wlr. T«t> t4«b^, V^a^m. a.rtffnOorM. iU. X X )34, 
I Atm. 4.Vh, «. Fb*ra, M. TO, S, 191-17*. 
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I Combtmaiuftt, — Its »s1u w ^ery umttar to t^oHe ofbeiuoic 
acid; ti^ Rlh&tiibP »ji]tH «re Tfry soluble, titf e»inhy salci are 
^l!iciili of aolutiurir wbik Utoa« uf tlitf oiu1«b of the hca^vy iiicUU 
mti in soluble* 

I I'yr^arloricucidtCe.UfiiMOt ia formed vlicn tiiUtc acid nets 
Kb ftebwTK add, each atom of the Utt^r a^viWil^lin^' 5 atoma of oxy* 

rmata tijc action of the ur^ fuacA at a iiilli? abotv 100°, and 
nbUmc* at a higher temperature, dc\-tlopin^' ^t the uune time a 
irbil« aoffocstifts rapoori it has n stroi>i^lv o^-id UhIo, dianotvea 
readtir in vat^r, alcohol, and ether, and in sulphuric add wiOiout 
hlactcming, and ^xprk carVinif- arid from it* ^alr* ; most of ii» 
aaU» art? soluble in water and m Apirit of uiiie; with neutral 
acetate of lead it yif^lds no precipitate, hut with the bn^c acetate, 
■nd vnth nitrate of silver, w<^ have a trhit^i gclatiiaous deposit 
whic^, on drying, becomaa brownish white, and tiansluoent. Thia 
add bbom«nc, orpTDhablyiHrrtiml. with the iifdc an/Zwhieh has 
nEttaunird b^ lAurent and Druitieia, ami in meiilioncd \u ]ni^c 
hence it belongs to the same group of AL-tds as nchacic ncic). 

Prep^rafiitn. — This &cid in formed during; the dry dUttlUtion of 

cic acid- As tt is produced frorn nu other kind of (at, wc may 

tenrdne the presence and amount of oTeiu Sn a fat, from the 

net- aiul aiiiutinl of the MtliAtii^ av'u]. In unli-r to prvpnrr it^ 

duttUlaCc ma^i be boilvd with mater as loDg a^ rnstaU runl.lnu<} 
to be deposited from it on cooling. By ft repetition of the erritaU 
UsatioiL, tbe actd may be obtained in a ftlate of purity* 

T8»t9, — In lhi« di*lillstion scarcely ar»y other acid can oc^ur 
whteb oou3d he mnfuundetl with af»l»irir add. Il vtiu hu di-ttin-' 
guUlicd from 1>enEf>ic actd, to wbicli, aa we liuve observed, iL in very 
dmiUr, ljy the circxinistanecs that tliere is u preeipitnte on the 
id<lition of nitrate of silver or of one of tbe salts of the suboxide ol 
mercury to tta hot solution (which is not th^ eoso with henioio 
aesd;) iJist the vub1lm«d acid cryslallises far less readily; that n 
mirro«rx>pc ex^tinmtitloi] of the crystals obtained from the ttqucoua 
solut^onf reiix-ala a diircrciice of form ; an<i &iaUy that by the 
action of nitric ftcid it is oonvertcd into lipie acid. 
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NoR-siTEooEsoiia Acn>8, 



=C.H, 



,0,.H0, 



ThU 19 nl^o a ^otip of acids whkh Usut litttc rrUtion to anirai 
chttnutn, and to which wc shouM mnko tiq rcfcrcTicc in this pUcC» 
if it vera not thnt Uieir reprcicntAtive, 6m^w adJj »anwtt»>ei 
occun in nnimal (IuhIh, ajh\ thctt il« conrrrHior in the nnim^ Ivxt^ 
hfti iln^d^r thrtiHii muoli li^lit nn thi? mcumiirphoxin »f il.r tiuup^ 

In occordimcc vrith tlic above general fortnuU w« h&rc the 
follovring acidj belonging to thn group : — 



Toltijlkadd 
OnmloBeid 



«^„H,0,HO, 



»c„ B , o^ !ia 



bgt there are certain other acidf , as, for \n%^^ncer dnrt&mic McH, 
Cii,H,Oj.IIOf which, [Mrtly from thHr phj^ical projiertin, md 
jnrtl^ on uccoiit^t of Ihc aii»khij;y of the proiluctn of tli^ooTu position ^ 
muit l>fT rc<;anIod u homotogous ti> ihcsL' acidB, idthuui;li the rntio 
of \he carbon to Lfie bydro;^ U not in aooofdDAco wiUi iha aboT« 
forfiiulu. Moreover, wc are arrqiiumt«d with MTlAin higher ttagva 
of oxidMioD of tb^ »me radicul, lo which il*j|f^ ve tnlgii speH0e 
naioeH, aiijil which are im|inrM*K?(f with thr general diameter of this 
gfoup. Tbey contain 5 atonvs of osygen, and arc — 



Aai«Lv M]I4 
CtpAltoftoid 



C,, II , O,. IfO rcrrvapoading to Boohm uid 
C^ n r 0^ no , TclLirUo add 

C^ U J O.. 110 , Oaimmlc arid 



All th»^ nndn have the ii^tlowinfj properties in <!i}Miiiion ; thtv 
are Milid, cryatalliav rradilr in needles or aaJes^ are drvoid of odtwr 
when purer, »re fuaiible^ xiblime without deoom position, and are 
alix^lly i(<>^^^^^>n <^oId vateri they di«o|vc freely in Ihjc water, 
and tryotalliw aa the solution cool«; they are readily voluble in 
alcohol and etlier, and ttiey redden lltmua. llieir taha preaenl ijie 
nine anatogica, 

Phywology Itaelf shows us that cinnamie acid. althoujEh wA 
ccnatiUited in aceordancv vith the above formula, should be 
included in thU ^nyup, fur Marthajid* ha« experimentally prorcd 
lliMciiinafnieacTidJiWebenKOKraeidjiAennTeriediii tbraninikl lindy 
into hip|>uricaci«L 




-JtCID OROUr. 



TFypnth«^««^ of Uie nx>9t varied Vindft, diieAy grounded on the 
podiM:is of dtcoiupoutioii, \m\c }jr:rn Mt up rv;Bfding the ndonat 
Ofutitution of lhc«c Acid&. These bfpotLea** ««, liaw^vtt-, for 
ttt euMt pftrt limited to the coTifditulion of ^rzoio acjd, and «3 
be ievr of tbcm u« «f»plk»ble to tho otli«T m^tmbcm of this ^Toi;p, 
J9! may mganl thiM 4* nn cvidi^Tice of their iinieunhility. This i« 
ptrti&Uy the C«JW inth Ov liypctlio-MTi uf Felilin^, w^in, prvioualy 
b Kolbc, regarded bcnsoic ocid &a & coiiju^^atod oiftlic ncid, vlioac 
idjiuiet wu phenyl, C],!!^, Hitherto, htm«Ter, the eridenw in 
kvoar of watj one of thete hypothet«ft ha* not b^cn Huflicaeiitly pre- 
llOfuWrnting to wurraTit itn un conditio rtal lucrprAnrrr. 

All these bodit** [in:*rnt «(» Analogy in their relntions ofcoiii- 
HnAtion uid dccooipontion. Thiu each of thc»c ecid? prcacot« & 
fcrics of lover ato^^ of oxidottion not diflnimilnr to thr Aldehydes 
flf the fint grotipf nnd f^ontatmng L Atom of hYdragf^n more tind L 
iti»n of ojLygen lesu tlum tlie (ximrKpoiulio^ nrul iu rhi* Wiydmun 
itatc Thcae \oytvT oxidci sre somctinirK nad, nomcUnien huic, 
loinctifncsi inili^rrE^nt volatile oiUrAomc of which occur |ire-f»rmcd 
ki the VC^tnble kin^ilom. 

VoUtOs «it of bitCn bliDOD-lB C, A O, oormpoodA wUli bf taok ad4 
bheyloqiACid — .,. i^l'*^. » uljryllc Aold 

flT^rifl* if cAiAiBqrft ..^CmR^O, „ ci4iiiivii!o add 

Cwerift _ h^ .^C^^^* » cuninrio Ktd 

Cktfai ^,. ^ '-' C^H„0, „ ciimi<^ vid 

In all these cotnhinations I equmlent of hydrogen may be 
ftplaccd hy I c^^iiivnlent of dilorinc, bromine, iodine, or sulphur. 

From Iheehlorinecombmationscf tbiNelaiis, wccan obtain tJie 
correMponding nmidea by the action of finiinonut ] thti«, tor inntAnce, 
^■in th4'- aw of fHTt^Tnidrj thr nrtidn U nliowu hv ihct ciquaf.um, 
■D„U40,CI + njN=liCI+H,N,C\JI,0tt. 

^B On submitting to dry distiliaDon, the AarimonihMilti of the 
^nnda containing 3 etoms of oxygen we obtain the correiponding 
^nitrUee, vbich, hlce the nitnl«s of the first fjroup of ncid»j are 
volatile^ i nil Am mnhip fluids- Tht^y nre likruiM^ deentii|H)H«nl \xtfh 
liT Mrong hc\Ak ajid ulkftlicft into ammonia atid tlie corr^iponding 
acid, and vhcti hvAtcd vdth potassium they yield eyanidc of 
pot&Aaium and car1x»-hydrogcn8. 

The hydrate of the acids cotitnining 3 a1om« 'of oxygen^ 
wl>en healed with cflu«ti<^ nikahojv, lime, or lurj-tn, yield U> tlirw 
2 atoms of ce-rbonic hci<i, and become conrerted into noit- 
o&yf[eii<rt)» oils i — 



^ 



I 



C,.M, O, 

(:,.H.o, 

C„H„0, 
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Brdnted tolnjriio uid 



Cp4I,/>,-*00,=C«II„=C\uiiole Of Cuiui 
C^,lt.O,-sCOj=;C:^,ir. =Tolnol(TOf TolnTO 



111 these carbo-hydrr^Ds wc iiiuy Again replace t ci^uivBlent 
of hydrogen by I cqaivalciit of chlorine, bioiniiio, iwlinci or 
hyponitm wid (HOjj and in tl^i» w»y ihcre arc formwl, for 
iptt&nc«} chlorolxmide, Cj^II^Cl, hromocumidc, C,„HuBr, iodo- 
loluiHts Ci^ll-I.ftnd mtraWntide, iillnicitdiidr, atkI TiitnkUiluxlrp 

These ioAi named Tiitrogciioofl ci^i'iipouridn fi>rTn yellow, ol^fltjci- 
tious bodies, fjoin which, by Uk« ftoUoii of sulphurettod hTdroKcn, 
«« obC«m the orgftnic, non-oxy^riou«, Tolatile ba»cn, hmxMine, 
CijII^N, cumidtne, C,„Hj^N^ and Uhtni^line, r,^[I^N (according 
to Uic equation C,^lVN0^ + aUS=:'ino + Qa+C„Il3N). 



Pf^p^ifM. — In It* Hubliinrd hUIc tliix a/'id iveun in cotoorii 
dcJicttc needles ; in the moiat way It cryiuUiaci in >ciilc*r or 
priMUBt or Rit-»ided nccdTcra (tlic primary fonn of th« right 
rhombic pri«m) ; ic fu«e9 at t lemperamre cieecdin^ 12U*, botb-^ 
ftt 2^9^, ftTuI thru bpcoTnef) coiivc^rtpH inlnal1iick,irTTiDting vftpcior 
ic is not dccon)|m«c(l either by nitric or by sulphuric w\6\ in otlier 
rcapccts it hu the ^ncral propcitiea <jf the acids of tbix zr^up. 

CofoptmUtjn. — ill accordance vitn the oboTC fbnnuki it ew^\ 
ffint« oft— 
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The atomic weight of the hTpothnicftl anhydrous add — Hlt^S, 
And Jta ptarumlin^ oa^wcliy !^ 7^07^- 

drmi/inttiMm.-- — Muit uf ihi: lic*(izudlcs urcr aulublc in waErr ; Llic 
alkabne and mA^ficaian aalta are rer>' noljblc. but do not rcwldr 
cryirtaEUftCj tiie oomblnation* of benaoic acid with ihe oxklce of the 
hteOTf metdft are for th« mott put diffimh of toktion, btu «ro 
taken up Toinv frvely by hot than by cold viuer. 



RK^fXMC «ClD. 



n 



FrwkiEtt qf i/« nit(am</rpltimt. — Oit /^f bitter almondg U usvaJl^ 
r^Arded as a combinnticn of o hypothetical oxygenous radical 
(WiiEO)!) with hydrogf-n ; k it l^ua n lijifrirlc of beiiaaylej 
C^^lf.O^ll; i: is a tliiii, coloiirliraa licjuid irio»c HiJcdiir ^r&viLy 
ia l-OiS and wfaoac boiling point ia 180^; when fX|ioaed to 
theAVitoxidisDaandbeoOfUMCoiiv^Tt^ into hydralcd benvotc itcid. 
It not only oocura in oil of Intur nlmonda, t^nt tv often found aa a 
prodod of decompoatioii wlicn alUviminouM or g^latmoii« tub* 
aiancca arc ticotnt with strorg oiddJain^ ogenta (Uuckelber^f),* 
The one e^aivnlcnt of hrdrogCf^ of thu body may not only bfi 
rcplaic«d by cbloriit^*, bromine, or iodine, bat «Uo by iiLl]>hur i>r 
Cjwiogeti- 

Hfn^aatuUf li^N-Cj^lI^O^ ^vhonn pnr^pnnitiiin t% roticed jn 
tliC iotrodactory remi^rk^ on tbU group, in n bcnutirully crytElfll- 
liaablc body «jvhii:h la ni>tuhlc in wntcr, alcoholf and ether, and 
p OB M W cai all the knotfn propertiea of the amidea* 

BtnjtmiiriUj Cg^H^N, wboie formation ha^^ al«o been alluded 
toy n a cnloudeast oil, whtdi bciili at 191^. iltiCHilveM in 100 pnrti 
of bniliAg trater> and in alc^bol ami ether in every proportion ; 
aSf viien treated with fiotasniuni, it yielctit c^yaTiule of potaasiamr 
mny rc^pud it aa oj^anlde of phenyl^ C,,jH^.C,N« 

If ntobenude, C,^H^X, be Hitmilved in nlcobnl, the Hohtllnn 
catiiratrit witli junmunia, ami niilphnn^ltt-d hydmgcn paned 
throughovtf ire obtain the orgnnic ba^c, AnuifJ^Nc, 0,^11 «N. 

Bciuoin^ Cj^HfO^, UMHncne with oil of bitter aimondn) is 
lonned fay the contact aotion of die eauntie aiUniie« on oil of Intter 
almond* efintaining bydron^antc acid \ it neeart in pri«mv which 
arr drvnid of mUmr. liwtc, and iiiitrll, urnt wburh muy he jmliUrned 
without wnJcrgomg dceompo^itinn ; it diMoUes in concentrated 
mJphuric aeid, atid tn an aleoliolic soltitton oF caaitie potaah, com- 
monicntinji; in each eoau a blue tint to the n^ixture ; on pixuiinf; ita 
TapoAir throoRh a red hot tube it i^ aguin eonvi-rtetl into oil of 
hitter aliranda. By the action pF rhioriueit Iomch I etjuiv.nfh^'dru* 
|*eti, and b ronvrrted into hcnzikt Cg^H.^Og. which is isomeric 
witfa the hypothetical radical henaoyl, cryBtallinca in aulphnr" 
yellow Ki3t'»idcd prianui, and ia IVtathle And capable of vubliroAtinn. 

Itf9^a/r or ten^olj C^^H^;, la obiained^ oi has been already 
mention r<l^ on treating lHrn%oii? aind urith an ext^eiK nf hydmlcd 
lime ; it ia a coIuutItn" inflninmjdjlc fluid with nn ribcreal odour, 
b «olid At 0\ boiU at SC^ lji insoluble in water, bvit diosolvn iii 
alcohol aiKl ether. Among^tt the many other !whstanc?i vhioh 

* Add. d Cl^ D. n^tm. ^U C4. S. H W, 
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libTC been obuincd from Lcii&iiie, wc may mention rtiiro^tn^uifr 
C,,H^iN(\« ft yelloir fluid vith a awoctUH tonle and & nnnamon* 
Jikti C)tlour, winch is ncit <lccompo»od by tbe ^ktUic*. If nti 
tdcaliolic solution of thn nimhenzidc be treated with hytlnted 
poUudi nMd then dKiitle-d> thrre in pnxliii^ri] B nnn-nxt-gri 
nilrci^nouA body, (i^t>6i^n^iiie, C^^\l^St forming Urge, red, fuMbloi^ 
And Tolfttilc crystolflt wiiich neither corTe»poi>d> with the nitrilci 
nor poncstM bMic propertiea like the orgnnic, non-oitygenoui 

Pr>jxou/JQiL— ncnRDir nrifl in £nnnd in mnny of tbr rtsini or 
balsacnii, but occurs in l\te lArgrnt<)tuinfity in thr reiin known u 
jjum-bcnioirT ftoro which it is ordiTurily prepared cither by ft;tt>1i- 
mttion, cir, in the mmnt wciy, hv diuolvinj^ Uic rcKin ip iFpirit oT 
wirier a<1tiing nti tiqucoas Rolution of mrbonktc of todn, And tli«n 
j>n-cipitRting llir l)rn»nr nrid Tiy thr iiddition of bydnM^tiluric kcid 
to Hit! fillerctl niid <^>nrrntTHtrd Hiiid. 

3>#/d.— Benzoic acid in Icm to be dntin^Uhed from other 
AnhaUnoen by its voUlility, tlmn fjy its pro|ieity of MpaMting v 
m'«ialtin« *f?siles fmm Terr (xinoenlrated itqaeoua vrlutiona tm 
Ihe mJdittUEi uf un actd. But in c^rvyiiig tin iiiTriii^itnitii 
id rclatJon to hnixoic acid we mint be rspei:i^1y cnrrfu] 
mpMtin;; the cvftpfn-ntion of the fluid, since it r^tlima very 
mdily with the st^irn; wc may cttsily perceive ddic«tc cmtab 
on tho paper covering of the ciraporRting bcuin, whon add 
flniiU of thill nut lira haTc Iwm rV3|Him1<vl wit) lout due 
care; It in llierciorc bnUer nut U> add nn acut tu tbe Simd till 
after eraporoiion, or if it be already odd, to raider it 
linA prt^notmly to cvttporatinfc it. 1 haTc found the fc 
metliod ftpp)ictdi!e to the discovery of cmidl <|Qantki«« of 
add ia tiir antniai fluid* z ih^ alcoholic rxtmet uf lite doid in 
queiiUon {for the alkaline Ivcniontes and bfiiiiiAte of litue an 
feoluhle in alcohol) must be mixed n-ith a litilc acetiCh hydrochUMic, 
or lactic acid ; if diahnct efyatab of benioic acid do not now 
«e|»arBter the matt muu ^ exirneted with ether, and the eiht 
w>Iutiun aulnvitted to ftfiDntanerotui ifvaporation ; from Hkh 
extract, whidi u usually lA an oily 0iim1 <:LAractcr, the benzoie 
aeparatea m a cr^atidliiie (vrm on tlie addhiun of mater. When' 
too mueh fat is |>reieat, we muat treoit tlie «#|wratod nuata with 
dilute ftpiritf «th:ch diait'Jv^ tlic 1>enmc acid wjchovit acting oq 
tlie fal ; on thr. eTi|Krnition rjf lliin spiriteoua tolutMilr we obtain 
tbe betiaoir and ii) a toimbly |iufe eryataUiiM Mate, mixtd with 
^cr free but Avid acid». Under ihc microscope it ^>pcara in 
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jvttmniS^Ur ubTeH, which, for llir tivoal p«rt> ar« arrareil in row^ 
hein^ linked loj>eth(r hythcir oppo«rlc nn^fn. Il« slijjbt solubility 
m wttar, the UaWty vith which it subfimffl [ut m^y K« seen 
vhli ft fsiiKite qn&iitity Itetween turo ]»cc^ of Itat i;liiss nr slihllour 
wati:J>*gltaMa)* together with tti iTr^'Stalliritf fi>n«. nfiortl alfwiig pre- 
vunptioo of \ia ivr^tcoct^ Since th« remjuning Eu^iUs of Uiu KToup, 
vfbcli in other rtApecta ^re t^- bimilELr to bensoic acidt otc not 
found 4h the antmnl hodv. they eannoi f^iv^ rifte to any oonfnvion 
or mhrtnk^ in levllnj; for th» %f\d. We hn^t nlrvndy ovplain^d tn 
p. 77. ^iOT' i* may l>^ (Ijstiii^tiislietl fniui huocIhic aikl, ^iid fnnu 
vrbaoic acid, trliidi, Jionrtvcr, can »c*rcely Ije receded tn existing 
fif«fora>cd kii tlic axiimat body. Th* mode of diAtinfpiiehiiii; it 
from hippuric acid, wlri<A clonely rwBcmldes it in phyfiicftl pro- 
ptftin> will be given Ir a fatur^ P^EC^- '' ^"^ ^^'^ obtain a 
mfficient quuiilityr an el^nnitun' unnlyvti anJ a detenu] lUtioti of 
thcr atomic wrisbt are by no mcnrtA !iuprHluo<a«. 

fJcGwnviMr. In ji phvfifologicnl pom; of vipv, bpnimic^ tint 
dcoeivta a TuU conudcralu][i, akliiiu^h nuiuoigua cx|>cri(ikciita 
sender it probobLe that it doea not exiat prdbrmcd in any aninul 
fluid. No onut Imb aoapected lU prcBenco in any ikiiirtial fliud but 
the urine; mi tit thiB> both ii) theoaaeof lierbivorii and camivort, 
ft occurs very often in ihe plaee of UippuTic add. Liebig*, in hU 
dannl eaiay on FcirnientAtioit, Putrr riieticiif nml Dpoay^ ultributoJ 
the ocaaMna] ocoinrtnee of bensuic acid, in plucc of hippun^; 
ftcid, in Uie urine of liixreea* auJdy to a. proccaa of fermentation 
whidi the latter acid tindenrcnt vihcti the nrinc bej^on to decern- 
poae; benwric add bein^j; formed from it, I'jgeilier with otbct 
produda. Subte^uently.f luiYvri-er, he ehnngi^d hia optntoit, 
believing l^J^^ he bad ftticcitaiticd that homcii, v/heu ttry hardJy 
vorktd. and living on intuflicieiil fodder, discharged urine contain- 
ing benaoio acid, while, under the op^tosite condition^ the urine 
eontuned hlppuric acid. In order to ^teertfiin whiel). or whether 
ntJwr ol ibeNc viewa were &>rreLt, 1 1 imalysnl the urine of a Ur^ 
nttmber of tiorara, l>oih weU-frd ^nd half-stimxl, ojiil ht'althy and 
dJaraMd; but invariably fmind hippurir acid and na l>tn£oLc acid, 
luileaB when the nri&e )ia<l been a KOod ileal exposed to tlie air at 
on ordioarr lemperaiurr. But, on tlie rtthwr himd^ wjioii It liad 
atood fi>r lome linie in ihu vtable. and hpgan to br nmmWiaeal^ it 

• Ann. d. Cb. II- Ph«™- HJ, 5ft, fl, 3(11 IT 
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nfrVPT ctinbunc-il hippurir nHd^ but oFily benzoic acid, Hence^ too, 
it JK tliiit %vc iKi often iiirct with onty bcHEOic Bcid in humeri urine^ 
which, &A it 4--4>Titain-^ n fnr smaller proportion of bippunr ftcidt 
must be employed in lar^gcr qua^ititica ; ftnd if some portjon* of it 
liftro bn'n lung exposed to ihe air, which cvi hardly be Avoided, 
tht^ linidua; Kudi a obnngc that onlf hcntaic rund in fmind in th« 
whole urine. Ilencx it appcnrs to be ihr fact, ns Licing usum^, 
that a ffrrmciit i« formed in the urine tbrcugh whicii the riitro- 
j^nouft bip])iiric aoid ia oiMivcrtcd in1i> bcti£oic acid \ for if vr mix 
a specimen of urine conuining beriioic add, wbctbcT from man or 
ttt)ui tlie tmme, willi liiioLbtT sprt'iiiien rriiktnSnin^ hipfiurit? at^d, (Hi 
acporallng Uie ocidn fmni the mixture urc alinoil i:i)ii^nt]y obtain 
beoKoic acid alone, the ferment of tlie tiritic rtmtatmng benscuc add 
probably AOtin^un the hippuric acid of the fresh urine even duriiu:the 
traporation of the mixture- Moreover^ Tbe cdnTcnlon of benioie 
ftcid conveyed into the organLstii, hxUi bippuni: add, wliicb v«a 
iDvariablj obwrved by Wijhlcr wid KeUer*, Ure,t mid aub- 
sequei^t cipcriru enters, ia in accordance witb the idea Uiat tb« 
former, vrh^n it occurs in (b^ urine, is onty a prodaot of decom*- 
pOtition of the latter. 

Action. We sT>aJl retiini to t?ie bcbaTionr of favnsoac acid in 
the Hvini; animal body iirhen wc treat of hippuric acid. Wo vttll 
here only remurk that the ingestion of this acid cauM^i aa citrcnacly 
diaai^reeablfi trritation in the throat, and aubaequ^ntJy a very proluae 
dinphoreaift ; and^ tinalty, that tt ii one of the very few acids wbic^ 
produce a tmtrk^d augrneiitalioii of the acidity of lh« urine. 



No:f-pnTitooKNora AciDi* 

We Tiijike n !i|mnal )p'"Up of ihMi^ wnd^^ although their sole 
rcprcTent4tiTe is lactic acid. Although this acid de a cn f ca a special 
chapter in c^rcry work on phyaiologicol chemiatiTf wc arc good 
Ktton for datiUig it in a tp^cial g^up of add bodi«a, Wc have 
ilrt»dy remarked (see p. 5Gf that in its compoaiiion lactic acid 
prcaeiita a close anolugy to mctw-^trmic ocmI i it is more than prcK 
bablc that many other acida exist which stand m tbe nine 
to ttus individual merabcn of tbe fiT9t^acrit>c<l ^toup otrndSm^ 

• Aas. d. Cb< a. Phm. Od. 41. B. lOi. 
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Ucbc acid stsnda to necaeetonic acid; fitid^ in point of filc^ 
Coboura,* &ik1 subaeqnetiUj StrArker,ttrnTed At tlftCfliscuverjof 
•uroe such ac*d> hj « perfrctty tlifTrrc-nt trAin of ideu ffom that 
which we hmn pursued. TKr Uiicr, in employing l*im'a rottliod 
of d^oompounf: the tmide oompouiKLi, (Ki^en in p. 36,) ivitli Uxe 
view nfftscertait^ng whether «rUm mtni^nout animal subatanccA 
were amideSf found tvo hocIi acid* ciiiiiiitut^ according tu the 
■bore goienl formuU. In treating glydne witli nitrous add. he 
dbeot tr c d m acid=t\U,Oi.HOt oormpondlng to acetic add, 
ukI on treating leucine in a simJUr numner, he obtaimd an acid 
^CjglliiOj.HO, analogouB to capn>ic ackU 

A^9ti€*tiA .... C,H, 0,110 <«nnp<m^ to sljiio ftdd C, llgO^-ltO 

U«lMwtoMaud-. O^H^CVnO V bcnlcocii G^ntU^UO 

C^prowMid ... C,,II,iO, UO . lALciiftdd C„BiiO, HO 

In the decompovition of hippuric acid, accordinfc to the tamo 
ia«etiiod, Sireck^ obtuincd a new add, who»c compovition vt not 
in aoounbnoe with th*- ihuvc formuU. hut U vcty similar to tJiat of 
ladiR add; >t ia rrpmi-Titrri h^ t)ie fdrmulii C,, H, O,. HO; liencti 
it ifl analogotta in iu constinitioB to the Dcutral ctrbo-hydnktcs of 
the v^etsblc kiEtgdom (ttArch, sugar, woody Bhrc) ; that la to aajr* 
in addition to cvhon it contmns hydrogen and oxygen in the 
once proportioDB to form water. Here, too, we ahotild pUce the 
cholcatericRcid^C^II^O^JIOpdlflcoTOTed hy R^di^nbnchcT, which 
also pivwnta much MiiilWity in ita chiinctcn v/itli the aboTis 
oamcd acida of the carlyo-hydraUA. 

TU^tt i» tittle to he wud T^;;ardiaff ^e general propertioa of Iho 
acid* U thift fcroup, a% in triitlif lactic acid ia the only one of them 
with whose eharactefiilic* we ure aceitr&My acquAini^d. Il nppenn!, 
hovever, front Strrckcr's cumtimitu.-uLiuLis, timt all these acidst 
when deimvcd ust mudi as [possible of wfiler, occur a* oily, non- 
eryataiUidable fluidai, redden Utma^stroni^lytUndcrLto decomposition 
wfcen healed, and form totuUo tind in part orystaUiflaUe compound* 
withba«e«. 



Lactic Acid. — C^H^Ot-IIO. 

Chemical HflntifmM. 

Pr^ptriiet. — In ita mo^t concentrated «tiile hctic acid b a colour- 

l«aa, inodorous, tJiick, ayrupy fluid, which cannot \vs Aulith5ed hy 

the inoat tntenuA coUl : iu ajvccilic gravity ^ IS 15; it dt»Aolvc» 

■ Compl.vcnd. T. 37,r. KT^ 
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rciulily in wntcr, nlcohol, luid ether, ottrooU wntcr from the fttmo* 
sphrrc. hivi [i stron;;ly acid Xtatc and rcactiLjn, docompooes when 
heated, aTul displaces «ol cnly vi>l8ti)c ncids but r^cn mftiiy of tbo 
stronger mineral jicidA from tliPir snlla. Ilmtrdvilh nmocntrvtcd 
sulphuric nciJ^it ytcldB eliuoat pure <:iLibonic onidc gas, and iaoon* 
Tcrtcd into u suh^ULDcc rc*cnibLing liuiuin; it gwcsj hovcver, em> 
tnc« of formic acid. 

t'onyjAn/Jon.—' According to tho abov^ fbnntilA it c«n«Ut« of : 

rnrhnu . . € Atom . lOllfM 

Watw I » t«K»0 

Irtniiou 
The Atomic weight of tbe hjrpothctioftl onliydrutu &dd= lUlS'S, 
and itM Mturating CKpocity^D'ST^- 

Combinathtit. — With bftwss lactic acid ^rnerftlly fonxia oeatial 
lU, bll of which &rc voluble in water, aitd mnny in alcoW, bvC 
none in rtlicr. Moht of tlie Kcuttfii may be lir^tcd to 150^ or ITO^j 
ulJ M>me cTcik to 310^, wither uikdcrgoiDg dccoiii|)Oudoit. Tbo 
aUcalinc lactates src not cryttalUsobJc, and by the grcfttat concen- 
tration can or\ly be reduced to <fnjpy tiuid« \ aiid th« Homo k tba 
ease with the lactflteft o( baryta, aliiininit, tes<]Lii(txido of itun, 
■nd bmoiide of tin ; but all other lactates eryHtBlli«r with tolcrvblc 
bcility, and are capable of reabduig ibe action of tlie ALuKnplicrc^ 
Tbc following peetiliar relation baa recently bce» observed iii tbe 
eryatalliBable laotatva^ tbc UctJc acid obtained from aninal ftuid«f 
and that prcduc&d by ifac feraieittAtion of fugi^r^ form, n'ith the 
aame baMj lalta which present certain dilfcrrncca in the amount oi 
tbcar water of eryBUdllHalJuii, iu thcti decree of aoLubility, simI in 
Ihdr decompoaitiun by licut, (Licbig * Engelhardt and MaddrcU^f 
Engelhard tt|. Thb iaj however* a subject requirir^ fivtbeC'. 
invMtigation ; at Leant Liebig thinka that be has obtiumed from thfl 
acid of Stnier-knttt a linc-fiah which mrTe«ponclH wiih tliat yielded 
by tJ>e muacuW juice; and in my own n^acarclica, whenever 1 
have analysed the lactic acid of the gaatrb juice in eocabiiiation 
nitb magneaia or sums 1 baeo aJways found it corraapondins witb 
that obtained from rnptar. Engvthardt distingniahea die ae*d 
obtained IVocn muacolar Juke ifl tf briie and, and that produeed 
bytbe feJ^niniLaliun uf sti^>r ah A lactJc aridi 

UcMe i>/Hmt, CaO,aLK+4HO, CaO.d Ia^^HO, occurain 



I 






ciysUUittnK in ittfta of Udic^ite iwedle*, ew:h two of uhidi arc ao 
pliced in reUUoii to Uic other, that oollcctii^ly Elioy rcacinble 
O^verlspping tafU or peneiU t their ti>jm j« tol^mbly dian^ 
trri«ic, ftTitl tber cannot he coiifoundeJ with other organic 
liLue-ojills, u iuT imdniicfj tlir hutymtj*. Kic^Ule af linic lours all 
itftiTDter at 100^^ aikJ iii aolulitr; in almcnt every jtroportjon in 
boiling water and tn alcohol ; tho salt cif tJic a lactic acid dUsoirciir 
hovever, in ISM pnrta of watirr, luid ttint of tlie b lactic nci<I in 
9^5 pvfa; botll uAut may bo hcnt^ to 1^ withont dcvomposU 
lion- 

A cryxtellDgraphic invrfitigation hIiown diat the h Indnti^ of 
mafiuflaa« of protoxide of oiAngan^u (which ia cotourJon or of a 
|Nkl« anacChyatinc tint.) of protoildc of iron (which in of a pole 
yellow colour)jOf cobalt (wiiich 19 of a jK'aoT)-co)<}ur), of nickel^ 
and of line, are i«OTnor[>h<iii3, since with thr^c- Atom!i cf wuIlt of 
tryxtallintrnti, they fcjrio rcrticcl pmn^ witlt hi^rizoiital tcrmmtil 
vorCaccs, orttitli nupcrimpo^cd obtuse horisontal pri^tni. 

Ltfc/aU of m4iyiK*ia~—Thaidt of a lact.ic o<'id contain* X atomn 
of wat*T of cryKtalluGiition, (tnd i« somewhat more soluble in spirit 
than thst of £ lactic acicL 

Lttclatt af ni^M witf an apple^i^rven tint, nnd is <1in^cull of 
■olulion Li ix)4d Halcr aud in apint; the salt of a lactic acid Ititica 
all three of io« stofna of water at l1X/'» while llmt of b Lictic acid 
doaa not part vith Ha lliirti atom at n luwcr tcinpcraturo tlian 130^. 

VacMt nf liuc, — The a lactate of line contains only 2 atoms of 
waieror«Ty«Uil]ii«ti<jn, whirti it very ulowly low* at n tPiop^mtiin? 
of 100°; it begiiiH to dceuai|Ki«ic at 15U", ia ftoliiblt! in 5'7 partfi of 
cold «Dd ?'6S of hot vstcr, and ui 2'J^ ports of alcohol ; the b 
Ucute toBca iia wator of cn-stalliuatiort i-«ry rapidly at 100*^, 
b«an «cpo»ure to a umiperalune of 'l\vP without deaimposition, 
and disaolTies in 5A pnrt« of colJ and 6 of hniling water, hut is 
alowat insoluble lu jUcoIioL C Scltmldl,* wlui ia tho only observer 
who haa derounl great attcijtio[ii lo the f*3no» of microscopic cry^tnla 
with the object of diiu-Liwiii:; ^ch bodies in thcnnimDlfluirU, gives 
a PCTT accurate description ard fi,:;ure of llic form of lactate of 
sine} he mentions the cltib-like shape of the crystiJs during their 
process of Gurotutiu^i, aoJ thcii' cur\'vd aurf^'ev, va especially di^ 
mcLemlic of litis aU, 

LaHiUt </ ca^mitwt GrvatalliacH i\\ nnhydrous ticcdks, and la 
aloMAt insohihle in nlc4>liof. 

< Calwuf ih ^. UatenuiimncfliDftJi. Act EaUu u- Ei<t* 1«4«. S. TV 9. 




TKI! UCTIC ACID CROUP. 




: 



Lactate t^copptr iotmtd with Uic o lactic acid crystalUftea in 
hard, Xt^hx bUic, wnrt^r maaM», diHiali-cs in l'f>S pvts of co)d and 
l-'24 of hot wnier, and very rwdUy in kloohol ; tt IW^ it bcgbit 
»!(iwl^ to ]oA« ft portion of lU water, vid at 140° k decocnpOMSt 

with A Mp&ratlun of buTjoxiile of cru|]|H*r I^irlatt^ i^f fujiprr furttinl 

with the ilflclicttcid, wjlli 2 Atoms cfw^tcr of cryatalliaotiQiLtixcurv 
in much brgor cry»t&U of a dark blue or ^ttn tint ; it <U»uh'C9 in 
(>phriK of cold ftod 3*3 afboLUngwat^rjin U& parUof rH>M«nd 26 
of boiling itlcohol ; it parts with tta wat«T very readily a u<l per- 
fectly, both lit 100'^, will u vticuot jititl dii«?s nut beconw decom- 
posed Bt tL temperature lower than 200°, when it mflunM and 
emouldcra. 

Btuic iactatt qf protoxide ^f th, 2$nO. La, b a cryiitaltifw, 
aidiydruua poivdcr, nvblcU U Tcry iiisulubli- in Hatev^and aliaulutely 
80 ill alculiuK 

Lactate &/ tHbozide of merairyt Bg^O. La-f 3HO, fonoi r«<l 
cnHtaltu'liifh arc dilTitnik uf vulutiun, and wlut^b, on iMuting, Iveconie 
decuriijju^d iriUj u salt at the uxidcj and into ttietAllic vierctirv- 

Bime iatttiie cj^ yroiifxutr cf mercury i ^ H^.LOj iojQu atihy" 
drou& glUteninji; pmms, diRicuIt of solution. 

Lactate i^nietTf AgO. Iji-(-2lI0, occurs in needlet of a silky^ 
Ifliateiiiiig appearance^ which blacken when expoaed to light. Thit 
aalt is almtjat inM>]uble tn oold, bat diasolve* rery readily in hoi 
aleohol; it deuiimpoxoa at 100^; the aqueous iro1i]tit>rr, when boUcd 
j^duaUr, aixQitin a blur lint and drpcuili braun flucL'tdi. 

Ihrrtfiactn u/ Ut mriattvirjihtiMvr^ — iMciidf, C^H,0^, On beat- 
ing the ordinary, cttlourkaa, hydfatcd lact^ acid to ISU^, water and 
a little Uctic acid diatil over, whdtt tbercr^nuuua yeUowihb wtuta 
toiid aubfttanee, which ia veff fumble, very bitter, almost intolublo 
in water, hut di^sfdves readily in alcohol and etlier, and whoie rora- 
por^iii kii illctpn-^vd by ttir formula, C^H^Oj. TlLbtpruduL-lrwhen 
boikd with water, or for a long tirac exposed to the atnio«pbere, 
beoonic* again ei>nvcirtod into ordinary hydrated bctie acid, and 
with milk of lime it yidda the ordinary lactate of lime {Pektnae*-} 
If, howrvtT, either thi« in-calleij anhydroua acid or the hydrate 
brl.tr ai^id \ir heatrd lo 250^, the? products ct <K<9nim|MJMtion an* 
carltoiuc aod, cavboiiic oiidc, lactide and lactone, bat no carbo- 
hydragco. The betide occura m» a >ablimate which must be pari- 
fiadby Mlution m boiiuig alcohol, ll ery«talUac* from tins duid 
inwhUc tablet! which fuM at 107* and rulataliae at 950^; the fined 
*V9mt*,rmL T. t9, ^ I3tl*-lisr. 
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CTTBtalfl Bobdiff on coaling Into it cryvtalluie muss vhich is d«Toi<l 
o( odour, 1tt8 a tlightty icid UadUf ^nd dbaolres slovrly ui vr&t«r; iu 
oacivemiuii into Uctic ack) Is inor« ruiud Olui tliai of tlw lui-caliecl 
anbydrova Uctii: at'lJ, 

LtteLme, Cto^n^* (prodtjccd Accorcliiig to the fortauU 
«C,U,OvHO— [SC05+-»HO]aC,^HiO^) la obtained on di»- 
tiUng anew the flxiid producu of dUblUUon of Uccic odd, waihinjf 
ih^ iILuilUte villi wal^r, aiid drying tlie iiiMilubl^ j^nion with 
cUond« of calcium ; lUe pure hcitnie in n tuluurloa fli^id witli mi 
an>in«tic odour ai»d a burning Ubi«, whicli l>otb At 93^. u:d wbcn 
ind&nwd, bunia wiUi » Muo ml, 

LaeUmMf, C^M.;SO^=U^JC^nfi^, ib formed from lactid^ 
ttid dry ammoiiiAca) gna : It cry»talU»e4 iu coloiirlewn^ >^i;t>t recu»- 
gubu" jirinnn, and b decompooed iiilu aiitmoiiib and luLlie lu^id. 
This body is iiior«OTcr laomenc ynXh the powerful ba«t. ^rcanwi 
discorcrcd by Li^big, and with th« lougcr-kiionit indiifi-rcfLt sub- 
atancej mrtthr^n, 

/ViTwro/lon.— Lfictk acid i* very oft«n formed during the fer* 
mmtaluMi of Amd$ cuatattiiDg sugar or stareh, and it raigbt as well 
he maiiilaincd th&l there b a »peci£c lactic remtcntation, as that 
tiicrv in a di:»ta]it acetic cr bulrric femneutuUou, Hcncu lactic add 
ta DOt only foond in milk wliich is turned sour, but aUo in tho acid 
wstcra of starch fobrio, in Saufr-Jtrmifj iu sciur cucumHerK^ in for- 
iQtfnted iHYt^mot juici^ fee. (Thv. mndiliuni umlrr whinli this run* 
raraion takes j»lacc an- cupLiincd in a future part of ilils wtrrU und«r 
the bend of " fermcntatioti of milk.^ 

The beat method of olitainiiiK lat^tic add is by exposing sugar 
to this kind of fcrmeiitation, under tbe combined influence of milk 
and dicnc, 

Bcnsch* haa emp1(»ycd the (bllowtng pmctiral method of ob> 
bunin^ it : G parti of Gone-wgar, -^h part of tnrtAric acid, B porta 
of Bour milk, 1 jMut of old ehooM, and 3 parts of Ivvi-ated chalk, are 
mbEcd with 26 p«rts of water, and exposed to a tcmperHture of 52^. 
In tlie cuursi- of eight fir tcti davH n ■cmi-xolid inn^nm uf liictutt? of 
lime U f(Mtned ; tm iK^ilinj^ it «rttb 20 jiarts of water and ^«th part 
of cauatic Utnc, filtering it at a boiling temperaturCt and eliglitly 
«r»pOTatiog it, Ibe lactate of bmc scparaUs in n feit days in gra- 
nulca. Tlie salt must be drained und jtrcKstedj i^ain dl&solved m 
twice it* vcl|[ht of water, dcciimpcKed vf'ith -/x p^^ ^^ sulphuric 
add, the precipitated gypTtuni reniurcd by filtnitioiir and the add 
fluid nturaled irtth -^^ of carbonate oi sine, The cr^'stalLiscd ^ino- 



sale must iheit be decornpowil by sij1p)iiireU«>d liydro^OT, unci thm 
fluid eonccntralcdr first l>y vr&rmtti, arid nftenvftrds in pocno .- Um 
h]rdfBt«d Uctic acid U £i»IJy obutncd in ft ataU of puri^ bj tola- 
tioii in ether. 

Liphic* prepares Inctic acMd from tho juice of flc»Ji> in tho (61- 
lowin^ mnnnrT- FlrHh from which llie fai hus hrcii nii>Kt carvfdll^ 
vctnoful, is %cty finpJy c:ho|}p«xl, reprotcdly kncndcd with vmtert 
oikI cxpoNcd to utroitg prc^iurc; the fluid th\M ohtnir.rd ii hr*tcd 
tiil it b(>tU« tiUcrcd to remove the con^lntod mnticn, <lc?coiiip<ucil 
wiUi l»ryti-wiiC&, a^iu filtered, ftod very ttroitgly cumceatmtcd hf 
(^va|ioraEl»r], lit iIlc C(mni< of n few duyn thr nrrntiii crjrtfaUtHs; 
tlic milky liijuid poured iiw«y from ihrJ^t.? cryytiili la rmther more 
ntrongly coticcfitrftt«d ; s.nd then grftdunlly 1rc&t«i with atnmU |>or» 
tWT\:i of ftlcoholf which cau«<':i the crvnuUisntion of tlie inoaiiMtes 
cf bsiryta and putnsh^ The mot her- liquid, after tbe Mparttion of 
the intoiiQ&teif vi eviL|>oralcd, anA the residue extnded with 
ftlcfjho] ; iiflrr thi» alcoholic cxttnet hnx KU^od fijr ii mnsidcnJilc tinac 
crptals nrc formed from it, wliiic nearly pure hipCtalc ol potuh 
rcnmns in the tnc^thcrUciuid. To this wc miut mM »d|ihQric acid 
or b Kolution of oxtilic acid (eontainin^ oiic-Utird of the odd), uad 
then precipUftt^ the sulphate or oxnJstr of pr>tash by racsins of 
ilcoliuJ. The fluid Alterrd from th« potbsh-uk is ireRtcd with 
vtheii as long oa ony prccipitaiton conUtmca ; the solution is then 
eYaporatcd to ft syTop, and treated vith half tta volume of spirit 
and five liojcs iu volume of othert whieU takes up n«arlr ptire 
Uctic neid. 

From this we may prepare lactate of lime, whow spminooa 
aolitliou muKt be puriftt^l by aiilmMl dittrcuAl, and evaporated^ wo 
that the anltcciaycr^-slallife; the Uctic and i»thcnrc»dllf Xpttnted 
fromtlie Lim^salt bysulphuricoroxahc add wiUithe aid of alc<khol 
and eth«r. 

Tr^*, — To deienuiiie the presence of lactic odd m one of the 
moM diiHcult taitkw in analytic*! animal o-h«<nUtry, a« is indeed 
evinced hy iht prt»luTig«l rcmti-Ht that exMtod r«|gardin^ Ihr prr- 
arnoe or {dmenee of tiiis acid In the lUiiBlfliI or^;iinisni. i n i>rdrT to 
<letcrniine its presence with certainty, it miut in the first place be 
seponted from all otJier organic nubftanees. but in Ibb lies one of 
the great difficulties ; for there is Kcnreely any utiier acid to wtneli 
Wdgn bodies adhere no tcnaeiously. Lieblg's method (wbieli 
we hare gircn) of iirqmriii;;; lactic aeid from mutcxibir juice it fme 
of tlic beat meaiu of acpnratinjc this acid from animal Audi. If wv 



tfe ittf&cieiitly acquaint^ irith the properties* of Uctic add and its 
nits, w« may mutUrir Uiia meibod in ra^ny rnf^rcU, whidi ih indeed 
lite more uccasMry, ^ucc in invciUg&tiimx triiiiing touiim&l die* 
nuvtrj, wc nuvly ha^ c oo Iatk^ a quantity of mntcrul to vork upon 
m n required in accurately foLlowinx tht hIceh luid down by Lucbifi:. 
Fmn most of tbe oilier atiimal duuU we cao nr^ly ol>Uiin n auiS- 
atnl quEQcity of UetM- AcUl tu nenw for un elcmi-nUtr^* ansJyib* 
Indoed it odtn tia]>penn tbftt ve cannot cveii i^htaiit enough of a 
^KTc Uctatt to auble ua to dcteriniiic the atomic wcij^ht. ilciicvt 
It is very ofteu iteoea^^ to found our deaietioD rc^^rdin^ tikc prc^ 
wKoot of lactic acid alcuokt eiitirdy on ihe crr&uUinc forui of its 
MltJk AlUtuu^h many of ihi* uUirr |iTup(Trlifs ut' llif? InciAte* tnay 
cnntriliute to eatabliab Uie prtxif nf the prcACnoe of tJiM aeid, yet s 
oytftaUometnc inTcattijciit^nr made wiUi the nid of the micro^ropc, 
can slone be regarded, as approximating in ccrluiTtt j tu an clcmcn- 
Ury analyiii- 

In convequ^ce of the eirtrvnidy minutt* qi.iiuitity of lactic scid 
lo beolilajnrd fmui Uir aiiLOiu) llnicU, I am in dm Iinliit of adopt* 
ing the following method, vhich may he rc&dily modilied in parti- 
cnlsr caxd, nith tbe view of studying the forma oF tJjc difli^rciit 
IsJta under tbe microinipe. Tbe impure lactic acid prepared from 
Ibe aleobolie extract by nulphune or oxalic arid in treated with 
bsryta-water, and ihp rxrr^s uf ibc harj-lji rifTnovtul by carbonic 
add : Ok aolutioit of Uctace. of barytA u evapor^led to the con-' 
xatcfioe oFa ayrupr treated with alcohol, filtered, again evaporated, 
and (hen allowed to stand for some time, in order that the other 
baryta-nlts, (for iniitaneei tbe batyrate and inoainot^) may eryiktal- 
liae; the ayrup is then allowed 10 irick1p?ftwny, or if it be not wiih- 
draorti, t-H cUfonilvrd lu water And di:i^L>LniJii»t'd with a ftnlLttion of 
^pMou; the llutd from which Uie »ulph&te of baryta ha» been 
rcffiored by fiitraUon is atron^y cooccntrtited, and on examining it 
uiwier the microaeope weoan readily percL-ivc tbo doable bruabea of 
lactate ol lime which we have already described, ir^ addkiun to 
CTTVtalt of gyiiBUin- On dimulvifi^ UiifM? t^ryslalH of laclatv uf lime 
in alcohol, aiul adding aulpliate ofcoppt^r tu Uie ^cobuhc ^ulutioni 
tbe fiuid» after standing for some time (bi order that tha €xeeai of 
of sulfate of copper and the f^^yp^tam that ia f[>rmed may separate 
as OOttpleCely aa po«si1>le] U evapoiuted %o oii to cryiuJlUcf and the 
cryalala of lactate oToopper ore then iiiiCTUAco|iienlly exaniiiicHt. IT, 
by the aJnve prooau, wc <lu not succeed in obtaining dbtinci and 
meaaarahiecr^ataLswc muat di-violvc thcreaiducinahttlcwatcriand 
(in order to decompose or acparalo any butyric acid that may b« 



pjrsF-iil) we muat boil It slruiigly, filler it, mid, after oorimtUmUjig 
it, plncc on it a »maU sine bar. 5lut», ax vc liaf g alreatlj cncntiuneiil, 
IdcUtc of copper ia feir more soluble in vatcr than lactate of nnci 
the sine very won becomes covonscl with white ervJitaU of lactate 
of sine, if the fluid he auMd^titly concentrated, and tlieate crysiali, 
ifthi-jr Ije jdU>wtHl ttj rcfmain fur xnme time, may uiuaily be eaxily 
meuurcd under the mioriMcope. Diatinct cryntollbic furuu may 
crcn lie dialinjimihcd with Uic naked eye. If. hon^ver, in conse- 
qLiciiceof tht"'Jintofii(jonnniieter,an accurate cry itallo metric inrca- 
tigation cam^ot be initJtuted, ^"e musit precipitate tlic lolutjan of the 
sinc-saU wlih u boiliti^ Hulutlon uf iiruliH^hKiride uf tin^ >i»d allow 
it to Htanil for mmv time ; on tl^en moktnjf a tnicrtMCopic exami- 
nation, we >haU 6nd ctiist«re of Gry«tal» whose groups are composed 
of thick rhombic tabkU lyiiif; dose upon one another When vc 
have in tliis way prepared and explored the differefit Uctates, (and 
after some prar^tice, Uilerably suihII <|uahtttEeit are fiuffic^ieiit for this 
purpose,) we hardly require to make an elementary aoalyija or to 
determine the atomic weight, to enable us to decide regarding the 
presence of lactic acid* 

Physiohyicttl Adiiffoiw. 
Qcairrenee. — Tht doubts regarding the nature of the ttrv: add 
of the fftuMcjaicf have given rise to a great number at inrmtiga- 
Ijona on thin point. Prout* and Dniconnot't believed that their 
cjipcrinientfl nhowvd timt die gattnc juice contained no lactic aekl, 
but only hydrochloric add. Subsoquentlyy I thought that I had 
ARtiBractorily proved; the eiiRt4*nce of lactic a(dd in the ^aJitHc juice 
of T^TtoiiH <<aniivi.ircmii and hr^rhivnniUH nnimaU, hy libtaining fmn 
It several of the tactatc9i» and referred the occurrcnc* of free hydro- 
chloric acid aimply to the ticcompoaition of tho metallic chlorides 
bv the lactic acid during tlie evaporation or distillation of the 
gailric juice. Hunefeld} 7iupporteill!ii<%'icw, A peri<»d nowarrivod 
U'tirn Lirbig tjiLdly denied that lactic mai\ ix^tnirred in any of tho 
nntmal Uuida^ and, consequently, incxaminm|; the gastric juice of a 
crinnnahmincdiatcly after he had bocn beheaded, Knderhn|| wa4 juat 
aa unable to detect lactic acid, at he haa been to 6nd carboinatc of 
ioda in tlie bk>od-aah> Blondlot,^ also, in examining pure gaatrio 

• mi Tmi. lor niA, |v 45. 
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JfoitX frcxn ^gh fonnd no Uotic Meid, and OAcribec] the acid reaclion of 
the fluid to add phoiphate of lime, while LiLM&igiio,* in upposition 
to thh Ti*w, attempted to provt tijt presence of free hydroclilonc 
■idd. Subaoquentl^, cxpenmcnU bare been inAtitutcd bj Bcni&rd 
and Btmtiril,t Pelouxe^t tnd Tbomftoii^i wtiich have Led all th^se 
di«mista to belicTC diftt thev hav^ prored the nUtencc^ of Inctie 
«cid in pure gastnc jutcc V«Ty reoeiitly 1 1| prcpaird the lactates 
fepooi a Urser aawiint of pore gtotxic jincc thvi had hitherto been 
vaidoycd, iind obluned thotn in such quantities that 1 woa enabled 
to mkkm an oltimate aiuIy«U of ftevml of them, and to determine 
the atomic wciglit, u'hi<^h prori^d that th^^ jwrid of thr gaslrit? juice la 
perfectly UlcnticAk with Inctic ac\il. I fimml that punT gnHricjtii^Vp 
«ren on mere eraporotion eh vactMt undoubtedly derclopen hydro- 
fUohc BCid (in o[>c eiuic it amounted to O'lSSJj, bat that there ia 
iben Alwmym on ftcid reuduv Uft, whicb^ betide* free Itctic acid, 
contaun* lactate of lime and alkaline chturide*; whenee wc may 
conclude tliat there are in the gKttrii: Juice both free Luetic acid and 
iKtaieft, in addition to free hydrochloric acid, 

Aeoordioic to my otnetTAtions, chloride of calcium, but not 
chloride of lodliufn^ (as Bernard and Barrenwil maintain^} lh decom- 
posed dunn^ erapuration with frrv Uctic ncid, even in faeuo ; bpnce 
U is ncjt aurpmin^ tlint pure gnilric juiee sliuuld <1evf ]i>]>e vai>oura 
ia mnic, which, when paaacd into a koUiiou oi mtnite of ulver, 
ahoald fonn chloride of nlver. I must further rcmorhf that 
thelacWa£ obtuiuvl fmm the pnre (;Fi8tncjiuo«,aa wcllas ^m the 
Cont«nta of the ^somieh, bad not the composition of the o lactic 
acid, hat that at the h Inctic ncid ohtainefl from mngnr. Ilcmnnl 
tod Barresn^ allege, in opposition to IVoul'a opinion^ that pure 
l^aAhc juice iii rendered decidedly turbid by n drop of a dilute 
solution of oxalic acid^ while an equal quantity of oxalic acid in a 
solution of lime cuntaining only ^-^Vuth port of free hydrctcfitoric 
acid, ciiUKi nn predpitiitr- FurLiirr, starch, whnn liuilird with 
fcydrochloric acid, loses it^ property of bein^ coloured blue by 
iodine, while lactic acid doeA not induce Dm ehan^e. On boiUnj- 
ft solution of a Lactate with a littk hydrochloric ncid and starch, the 
propCTtij^ft uf tlie Kiit-nanied body remain unatTected : atarch boiled 
»ith gastric juice retftuii the property of bejiigculiiuredhlue by iodine. 
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VmnD»s anthont hnvr niautmtt\ ihni ntbiHiii* Iju-talen am pt«s«ht 
ill n<>mial mtiritj tind hnvr? refcrrtv! tlie add reaction vrlndi b 
ocmAiotiaUy nc^tiocLl in that fluid to the presence of free litctic ftcid, 
but in thtf >miUl amount of solid rwidue whioh is teft by thB 
uliT*, I liRTfl nct*r bMm able to estnljlUJi ir\i)t roruinty tbe 
|]Te5ier)G« uf ImrtaLr-s^ (*Ti*n wlitrii ttjM^raLiiLg on ct>ri!iidt^ndfle qnan- 
titiea (obtttincd I)ot1i from nmn and from tbc horse) ; I Iw). how- 
ever, tax opportunity of i*ollc<iint; \ar^ qiiaiitittcA of the solira 
of a patient kbourins: undiT Umlieien iriolliiuv, and in this case 
1 cr}nvinci;d mpelf beyond all doubt of the pre«eoee of fre^ Wtic 
niid. 

In nil the cmcn iif DmbrtcK niclliLun ^Kidi 1 hare observed^ the 
vnkxvn has had an nctd reaction t aimoonted with thb symptom and 
with ititenne thif^t, we somclirac-* Arid n eopifw* secretion of niHvm, 
whioli Wf- hftx'c thiiB » i^rtod opportuniiT of niialysins- A» the 
Hnlirii of itu<rh psiucntii ftometimr* t\inl not. idwaT-t) rontaiiiv auxar. 
I touk aire that it ?ihould Hon- i3irectly fnitn tlie mouth inloolcuhol, 
so nn to aroid any poKiiblc forniaticn of lactic acid from ibe ai^r. 
The Kine-valt which won obtaired, showed very dutinctly the cry«- 
tallinv form of the bc?tate. 

NotwifhstJinding the luitcnied m^utntlining properly of the btle, 
ihe content* of clie wninll iiitcslincn of herhiTorfnia, mmirorom, 
and ommTorooA animals always eAhihit an add reaction, vhk-h, 
hovc^er, diniini»hc» toMtirdii the ileum ; the acid reaction ia atmnjc* 
«at in the duodenum, espocinlly in hpriiii-nmu* Animnln. That the 
Mid reaction Hctp depend* on the pTr«'ncr of Wiifr nrttl, may be 
cnott rendily ihown in t1i« hormrt in u'hoHE dundmum we find 
WUte of hnie and free hctic acid, cspecinlly after the ii>^cation of 
amylaceous food. 

Whether the ncid reaetion of the mocoai aeerttioo of fiasttnc 
snimaln tkpendu on laefic aeid, cannot with eerlainlT be dended, 
in <v}nftr<iurMr<' nf Thfi nmall qnantiCicK in whieh it i^nn l>r mTlrctpd. 

I ha« rrpeatcdly allowed the ccnlcntt of the diftjdenum of a 
recently kilted horte (healthy, and killed either to coonequenee of 
an accident or from iti beiog affected with laalleon) to flow direetly 
into alcobfiK and uftrr filtrrin^ thp fluid while h^rf, and mmorntratifig 
il, I liaTM ubiaini^d a while g;nuiiilar M-dtmetit, whicli, under the 
mtoroacope, eihilntcd the wclUknown donblcbrushh form of UctaM 
of lime: a <piantity rolloctcd for anal)'^ij contained 2B 97B of waler» 
and in the anbydroua atate^ 25 831J of limCf 33-Wtg of oiri>o«, 
and 4-515) of hydrogen ; thii lall was therefore 4 lacwe of limt, 
T^e lact&c aad «aa itf]ianitnl in tlie urduiary tuatinrr fn>ni tha 
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Mlmbulrc wdntion, and di« ma^ninn nnd z\n*' units irere cry«tal- 
lomeCnoitlr eMUbin«d and quftiiiicmively aiMlytrfl, «o Uiat tlicre 
eui be no doubt rcg&rdiA^ the <oii»tcnce of lactk acid in xh\s fluid. 

TicdernDtin and Gmdin*, ond Valentin-^, nttributc the add 
rcactioii oftbe miictiit of ibc imnll intcOJue* to lactic aMad, beoutae 
Uiisi n)ocu4>iiii iiLiiiictmtiun, yirlcU nn v^h &boandjngin Arbonatm, 
vliicJi, at all e\ienU> ootdd not be Uic cswc to «uch n dcgreoj Lf the 
free ttnd of this inucu» were a mincml ncid- 

MoFOOvcTf the conl«nt& i>f the large intc^tiTic have cftcn an acid 
rvvctioAr &nd indeed coniuntif after the tm? of v^toblc food: 
ID two caaes in wtiii-li 1 vu able to <<oUr?(rt lur}ce <[unntiiiu( of these 
eoffitcolA from a pretermLunl anm in the JL%n<?ndiii^ rtjW, I 
obtttirvcd qtiiti* atiAcktit lactic add to test erjutdlomctricaUy th(^ 
imo «i>d BH^eiinn sulta, 

Ttie fluid v('n?c«4l by tbe Urge intestine (and indeed by ilie 
luwer [wrtton <rf llie iletjm) htat alu-ar* an idksdiiie reaiL'tioii ; bonrpi 
the outet partj^ of Uie cuntcnti of tlie luge intestine iirc fnr tho 
mottt part ncutnd or alkaline; after Uie une of vi?-;:ctablc! fnod 
t^e inner portion is, hovever, aluiiTs ACid, an wns iu>ccrUni)ecl by 
Slcbb&aMr4 

WhvtlieT lactatcG constantly ixvur in the chyle must for tlie 
preaent remain uridcdded* In tlie tJivLe »bLEun(-iI in turo nmca 
from tlic thoracic duct of the hor»c (one }tone bavin;; been fed with 
Oftta two bonn before he 'a'ao killed, and the other u itb sUroh-biUlB)^ 
lactic add urs reccgnlied vith certuinty- 

Here, a* well «*i in the invent i^^mIuiii tjf tlie slcohalio extract of 
Ipnpli or Uood) we mnst he circful in referunftf to the salta of the 
Coty ^da; iwd, conwqucrilly, iLftcr tho separation of the |iiiro 
ladio acid by ether, i\v; extrucC should ba boiled with wnter to 
renaove the rtoa-voUtile faltr aci<la, and tlie solution, when c>ooled, 
tlMUkld he filtered ; die l:iLnte and i^iniiUi tljtrn^ in the maitncr we 
line already deicrtWd. 1h-- tmiisfern-d tu haryia, tvxjm this tu oxide 
of O0|>|>er. aiid from the Utter to oxide of KinCi ao as to ac|>arate 
aa much an poujhie the Tohble btty aoid». This iiieeatis^aUon 
learei ao doubt re^rdin^ the existence of lactates in tlie ehyle of 
bomea dunnj; the di^i^tion tjf ninyliLremm food, 

Nu »Tie has yet Ji^linilely eaiLihUshi^d the jiresence iif lactic acid 
ill tJ>e Iffmph^ altbou|;h its preacncc in the fluid la by uo means 

f « Vwdnmig. Bd. t.lOtO. 
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improbable; since, indepcndcnd^ af the circumsUnce ihat Mar- 
chnnil and CnllicrE,^ oa veil tui Grifcr and fjcbtoyaliergertt founiJ 
mudi rari>ortaL>d alkali in Uic rwh nftordcd hj^ Lrmph, ^%'lKMe ftlbu- 
minoui roTi«tituei)U were rt^movcd ])reviou«ly to inctnerstion, and 
wliQHC? rmctiiiit was smtiTly, or not iit nil, Hlltaliiir, wi- rarinul readily 
pcrcdvc in whnt other ir&r thiin through the !fmpb the Urps 
qv<^i>t^ti<^ of ^c l&ctic Acid formed m the moiclea can he camed 
away. 

TTie reco{pttloii of tactatCH in heidtby Ihod i« jiut ai diffieck 
ur imjiuxs'ihlt- tin Uiut of urea m the ^n-me Jlutd- UUproUahlecJnl 
vre ahall ncrer ohtain a positive drmcinstntioii of t}ie existence of 
alkaline UclaU^ in hcaltliy blood by direct expcnment, but the 
umplMt iiiductioti proves that the)- muit be present therv, even if 
they only rcniiiiii in it for n ver;^ short period. We Itnow from 
numemux rt|K'riiiieiitHH lanv ra|iidly elTErli? oitttlerkf and niwriaUy 
salts of eoAy Milubility, are removed from tKtr animal nrKanUm hy 
the kidneys ; we know with vbat extreme mpidity iodide of potas- 
sium appears in the urine after it has been availoinpd) oJidveknov 
that it it only on that acoount thnt urea ha^ not yet been detected 
in lieaJtliy bluod» (tiotx^'ithitun'iiiig the a^tBCiUDitB of ctitjuii pemana), 
for ita aojoum in the blood it so vxry riiort tiiat tiie quantity occorw 
ins ^" 'bat fluid at the mmc lime is ni&rcely to be recognised with 
our prea«nt djeiiiieal appli^neea, (MarL-huTidJ). Heriee it la not 
luqiriung tliat the presenra of Wtjc acid haa tiever yet b««n 
demon stfatvil, whh aW the necessary virietililiL' aircnuaev, in nomal 
bloiid, ra|>ecia1ly wheu wc consider that it ia removed from the 
cirenlntinfc fluid in more ways than one. The combustion of 
the alkaline lactates— that t« to aay, their conversion into a]W 
Ime carbonate*— exceeds in rapidity and extent their passage 
into tlie urine. Until we eau pn»ve thai the bctie acid, wbtch 
ii acGuniuIated ia larf;e quaatity ia the inuaculartisaac, and is fouikd 
in the chyle and in Uic lymph. unrierKoei drmmpoutMn ovi Utti 
spot, we mtiat assume that it pusvs into the blood, and tJ>e 
more so becauw we well know that chemical analpdi hoa not ^-et 
atuineil such a degree of accuniey as to eTiable ns to demonstrate 
tJie presence of Wtic acid in the blood with due acicniific preel- 
sion. In what other way than through tJie blood could tbe Unic 
aetd of the chyle or tbe rausculsr 6bre pftta into tJie urine ? Lactic 
acid, tike um, may collect abnormally in Much quantities in tbe 
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blood a» to bo ca|vible of Octcction hy ebemic&l analysis. Scherer* 
Lm |Hud evpecUl ottentkm to Uie oeourrcnce of lactic adtl in morbid 
hiDod; 1]« til>iHfrr«<t ihnt. during nii rpidi^mic i>r i^uprpcral fevi'r,tbc 
Ii1(»kI hwi ufb-n utx ncid rr«clicin, oiliI^ im ibis tlujd rnfijuctitly con- 
tilned onJj free alboincti ijid oo Albuminate i>f aoda, it wma cJcar 
tfaqt tt mtut contain a froc acid. Sc)ter«r ocrtHinly did not demon- 
ttrato thff tkdtval preft«noc of tactic add in the blood ; but^ as he 
■ctoally ti^uratcd ]:i(Hiirncid fruin tlic r-KudiiiooH wbidk w«resiiniil- 
lanconitlT jirrsci^t, mid rccognisnl it by tl^« lunu uf itA a&ltd, wc 
mimot reject !ii« condukion tbat the add reftction of the blood was 
■ko <lue to Iflcstic Mrid. I bare only tbrio: obanrvod an acid rc^c- 
tioa of the Uood, and conditions stinilar to tko«« dc4cHI>cd hy 
Schcr«r, nsn^ely, in n cs;«e of pyaemia in a msn, and in tbc Slorx) 
of tmi vrofncti (frxiiii hIi lif uni weclis after Jctii~cry.) In no cdac 
eouUI I olHatu sufliciciit matcriAl tu JcmoiiUrBtc tlic Uctic ncid vritti 
crrtaifity. 

Tbe follflwin^ ovp^rtmMitJ^t inWittittd on mysdf, cxcmplifj tho 
ra|4dity with which th^* lactates in thr blood %rr ronvrrtnl irlti 
tarWialea. IVitiiin tliirtccft minutes aftci t^kni^ bnlf an ounce of 
bcUteo/aoda, (caknbtcdasdrv,) tny urine had nn alkaline rcnctiniu 
Mor«OTCT, tt)«t tbe conversion of tbe alkaline Rfdu of the cir|;anic 
ariOs into carhonatc* (as wns fir»t pfoTcd by WVibior) docs not lake 
pbtce tn the />riiu*? risr, but in the bkmd itself, is proTed hy direct 
ei]Mrnuiciitji whicb I ooade on dogi, b^ injecting various quantities 
of Iftctat^ of »oda into the ju-;itlAr vein i after five, nnd at latest 
after twelve minutes, the unno exhibited nn alkaline reaction. 

In op])offitton to tlic viaw tliat lactates exist in the blood, it bas 
bem tnged ibat the avb of blood hsxM nnt nn nikTdine rrnptioii, and 
liiftlier, that itcontain^ no nlkaline c^rbonatc-i. Wc have »bown in 
anotber part of tbia irork tbnt this obi^rvation of Endcrlin^s hAs 
not been made or confirmed by any one who has preceded or 9^^ic 
Qceded him, fscc " Ash of the blood ",) but tbat> oTt careful incine- 
rmlinn, OLrlKJiiiiicd alkali always ticcunt in the. hlntKl; and evitii if 
^ia were not tbe caac, it irnuld l>e no evidence a^nat t^c iircsicfice 
of Iftctic acid^ iincet an incinerating tbe blood, there is a co(n!>u)- 
tion of uJpbnr nnd pliosphorus nufTident to nturate the alkali 
previously combined wirb lactic acid. Further^ ciirhonic acid it 
ex|wlled from tbe catbuiinte by tinlinar)^ ji)i[isphnl>3 of Mhla, wliicli 
ia Lbua convcrlod into tribssic pbo^pbatc of suda. 
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In erurftffioiwj — tljtBS, iiuifteW, iifii^p |>i»cTpcml fever — St-fierer* 
found both free and comlni ickI laclb acrid, rift^'u in rcTjconsidenbla 
quantity. (In one disc t]i«re won O'loSJ of frc^ Iodic acid,) In 
Um exudations in & oA&e of empycvn&f he found dbuntfii uncom- 
bt[i(^ villi «odn, frnm which heci:iiichid«cl th&t the latter bad been 
ftWntcLeJ fruiu Lhe former iii cuuxe^uciica i>f Ibe praseaoo of lactic 
odd. 

Lftctic fLcf<^ which wf^s oni^mftU; disoorered br S^bMle in milk, 
docA n(i/ occur iti Uio 1i<^ftltliy mJ/Jt of m&n And aniins^U; it U onkj 
in an fihnonnftl stnto, or sft^ a strictly anim^U diet, llut milk 
whic^i mldcrui IjtmiiH And probably conlnins lacfic andri» McreLtd. 
It i» onlf kfter cxpo?^urc to the atrao«phcrc that h«aUbj milk 
■LcquirtNs im nci<i rcecition, which is dependent on the fomMtk>i> of 
Inctie ftCTd from the sugar of milk by fcm»entalio«- 

It n now fofty-tiro yean wnee Beneliu^t rccogniiwl thr riUt^rnrc 
of free lactic ncid in the mtiAvtiltirftnul: and noonc«hobasr?pnrted 
the experiments of this most faithfvd and accurate expcnmcntftliit, 
G4m confound thij acid with any other, siu^tc ita prop^tties, tad 
those of i» \a\x%, havi* been made known by more roeent itivetttg%. 
liuiiB. Bi^rzjtliux did not dtutm it nrrniiatyat thiit time btcuniirvi 
tbo proof of t}i« preKnoc of lactic acid in this fluid bjr an daucn- 
tary analpis, nUlinu^cb he mi^ht readily bsYO made ono> Liebig, 
so long OS be ivhed on the itiTotigationa of hi* pupila, abaolutciy 
denied the ciittence of lactic acid in tke Uring animal l>ody ; bot on 
irutitutittg and i^iubliHluTiy Mn uw^i ndmimblc )n(|uirr napvctiiig Um 
fluids of thr im-LSL^uWliuucofAninifllN, humuld no lon^ quoAion 
its prciicncc in the moMruIar fiuid, and ctco admitted ita exiittcnoe 
U) the s^nstrir jujcc. Moreover, the free acid cxivts in so prcpon- 
dfnLiirig u <)uanitly in the muEtcle«, tbot Liebdg U of uptnion that it 
ia mi>rtf than luffiiririil to snturat^ the alkali of nil tliu alkjdiiie fluids 
of the auiatal body. Dcrseliua tltou^^bt tJiat Lc \\tf\ cmmnceid 
himself Uiat tJie amount of free lactic add in a muack U propor- 
tional to thf extent to which it baa been previously exorciaed. 

Bcraclius sepaniled the lactio add from the nlcoholic aitraeia 
of tbe animal flaida in Uie following manner. The alkalica havLnig 
b««ii precipitated by tartaric and» tlic filtered acid solulioD «aa 
dif[Cfltc<l with carbonate of IcaJi tbe alcoholic aolalkm of lactate 
of laadrlkaving 1xense|>arated from tbe other lead'snlts byfiltntKMit 
was thrn irenled with aufpheretted bydrogen, which left the lactio 
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obd in solution GonUmuuted n»crdy with cntrncUrc matter. Aftei 
ibe «wpoi«tioo of the blcoboi the ucui waa 6Uero<l tiir\>ui;li Boimftl 
dnnnd, from wlilch Uie nrtliy utlt« h*d twvn aqMirMxlj and 
troted with h^'dmlnl oxiilc nt rin, on wikich iht oomp^nittwlv 
itttoInUe lactate tjf tin wcu vcpaLnktcd. Ttiu na^a^n dtcun]p(t^^d 
vith vuJpJiorcttcd hjdrD^n, nnd the tactic ftdd furtlier examined, 

Antelmmo, Thcnard, xntl DcrvcUuA,* 1>clicvc ttjut tbcy liar« 
bund htiic wnd and bclatc of ammonift m the fv/ir/. 

ficr«eBu9it aUo osiji-rtunsi tlmt Rlk;iUii(r Inctatr* exJKt in the 

In eouMqncncc of the npiditr with which the alkaliric loftilM 
tade^O m trancfomiation in the blood, it irojlU nnturolly fuUow 
tkat Lactic add, vbcn it occura lo lh« m»#, trotild «xi«t th^rt 
a »n rtiretnsly ranvbli* con«titncnt : nni] thin aiiRTimption i« con- 
firmed by fipcmnce. Barnc^tlj a» I fonuerly tnuiiitaincd cbc 
Ticv thftt lactic acul cociAt^itljr occurs in animal urine, and tbattho 
9od reaction of thU flkiid ia solely dependent on ilJ^ prcH^ncct J 
ksv« ctn» oonvinced myaeU that my cftrtior modoA of nijilysin, 
(when 1 rrhtod mti^fi^l irith the mere ^ihibltinn of thn ninr-wltj 
thoit^ moal canrfully coiiflurltN], uirc ojieri t^ dccr|ilion4 in irrfirr- 
cnce to this acid ; but to mointAin that the urine of hcolthy iDcn 
■nd aiurnalft never oontoins lactic aoid or lactfitcH, nnder any pby- 
■ioiojpcad reUtionsj Is to err just as much in thf- oppoaite direction* 
A tttorc evtttwl«d iniP6aftffi;ation has Wd me to the fr^llowing n^milr^ 
Iti M cases ivliere thi^ nitpi^ly of Winter to ilie Mood is very great, 
— wbctJicr this de|>ci>da on an ej^ceas of acid f>citif; formed io ihc 
bwucICTi or on tiic uic of a diet tending to produce it, or on an 
bipcrf^ process of oxfdation in the b1ood« — Uctic acid may be 
detfcted tn Uie urine with all Uic certainty vhich in th^ present 
•tat« ofchemisiry cnn be expected in such researches, llciicc wb 
on ondersland Vi-tiy it b Uiat^ iu the uriue of tbe sanie individual* 
Uctic Mtd may on cine day be prcacnt andonaootberabacnti— why* 
ill manr p«n>oiis, ro lactic ndd ona h« detected in tho nrine,andin 
others a^rUM (and especially in troie who in conseqiiencc of rrpcntivl 
catsrrha bulTer from |Artinl rel\xatiori of the pidnionary t.i«i4Ui7, and 
ytt often think thcmsvlvea perfectiy wcli) it is constantly present 
ill tbc mnc ; — why ^Etall fed Miimn]^, 1i\in^ on amyUccous fodder^ 
ticcr*4« lactiCA^id by the kidn^^ys (and in part .ils-o by the TnainniaTy 
gland*,) while undvrochoreonditions tliisadd cannot he dismvered 
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iotheiMirine}— «nd why, finEillft'ia most febrile dbeani, belie 
add Duy he recof;nUei! in the urine. 

The rJebiitit cjf tb^e itivc*ti^tif>ii% vhich wDl be |-ivm In 
tii(»LWr jiWt.', n(}nri] nunirroiiA iiinrtrrnJitiun!! of the experiments 
which ] formerly tnKtitutcd or the urine.* GencUufftt ^onng his 
later yc^r^ cntCTtniiKd no doubt rcsurdin^ the concetiieu of the 
nstiltft which he hv\ so long before ohutined in irf^renc^ to ih^ 
prtsence at lactie neriA In the urine. Bouningauht ha« quibe 
recently fDutid luctii^ acid iii Ulc urine of |?Ii^ fed with potfttoca, oa 
well OS in th&i of cotva &nd lioracs. (In the urine of the borw; he 
found ri2&gofIactAie of potash, ftndO-Ht^llf of lactate of «i><Il) 

In accordance ftith thii riew 18 the »lmott univerul occnrrenee 
of luetic ncid in urine conlnining n eoTiMflrmhIr cjiiAntity of tm&lnto 
ol lime, BO that by a tnicrDtcoplc ctnniinntioTt of n iprnnten of urincj 
o oonchihion moy often be drown rcgnrding Ihc prcscrec or ftbacnce 
of Iftctic flcid- Hence in those dUcues in which there bui incrvtte 
In the umount of oxidnt^ of 1im«', ut in pu1moii>rT ernplijwttB, 
disturbunire:! uf Uir nrrrouK nyMxmv rar^httU, l^c. bidic Actd u 
olvra}'! anocialeil with thiJi uilt. SchcTcr§ and MnrrlmndU li«rc 
«onK'tiine» obtterrcd » c?f>nsidcnihlc nujcmentAtton of lucttc acid in 
the urine in rachitic children, ind I hvra &I»o noticed it m tbo 
flateomalncb of adultr 

Tn determining th« prcfiwnce nf Ificrtir ncifl nr muit idwafv 
employ Sn%U urine, if we wi^h to drnw nny ooneluston rrcmrding 
the composntion of the rennl ncerction. The admimble invoti- 
gntiont of Schcrcr^] rc^iuding uriiiou* fomentation, wvre tii« 
firvt to direct attcTition to the circumftt&nrv that then i% m. gndual 
BKi2QienUtJ<]n of thl^ fn^L- aiciiI, vhbrn tlic urine ta eiiMteid to the 
etmosplLerc. The bctic aad must then \x fjrmed from Botno 
unknown matter, — probfthly from what wo tenn nn eAr«etiT« 
mAtter. 1*« had formeriy obMrred aomething nauUr oecw la 
diftbrtio urine, «inoe, vben tnMf p$a$td, I ilwayi fivond It neutftl, 
Although aubsequently it became add; iji conMMibeoce, bowevcrt 



* Jtnn. I [inkL Ch. DiK », 6. I, Md B4. 17, a U'l Banl«4tt««^ 4. Vhj^ 
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I Uiil«rawliuiigao L I'UhfJ. K. 74 ff. 
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of dkbetic QHn« contaimng m^, those ca]>«nincntfi wen ol ISM 
vnrtght tliui thot« of ScherCT. We ntty hen«« flirty conclod* 
tlua tho Ufine, ftftcr iU excretion from the kidneys, iindfu^^oea a 
■intihr tculiScatioti m tbc bladder, and coiisequenlljr Uut tbt 
UcCic acid which U often found ia ttw tiriDC discharged from thai 
rbcna is « product of d«oompo«tu>n vth\ch i« formed oxtomtUy 
Co lli« upbere of vit^ M-tiv^iy, If, howrcr, the occutt^ucc of 
oyalals of free urie acid vumuila as in iTifernitg ihc existence of 
the bctic feracaUltmi, it U only very Bcldom that it can occur in 
the bladder, f;>r the (^ues arc oxtremdy rare in which urine on ita 
cmittkm from tiiet cr^n {^ntauia free uric aoid; the •tatoment 
that hag fouiMl iu vay into vuri-jus books, to tlie eflbct that fn^ 
oriibT oAen contains free uric acid| being a rery errDneous one. 

C> Schmidt * haa acparatcd lactic acid in the form of Inctatc of 
itnc, from the stfongly add fluid )icLdcd by the ianff itr>ms in a 
cttM ^ o«foonne/4C*j- Me nicesoTMl the angle* of the cry^ttati, and 
nbixntted tbc salt to ari dcmentary annlyiis. 

OHffitL'^t we might be pcrmitt/'d to hciutrd a n>iijr<^tiire 
re^diii^ the produc^n of lactic acid from \Xn occurrence in the 
■"'■"■^ bedy, wc sliould ascribe to it n double origin. No one eun 
entertain a doubt thnt tiic lactic ncid» found in the contents of the 
inUatine and in the chyle after the dlg^^&tioncf vrg r tables^ owoji its 
fomiaTkin to the amylaceous or sacc-hariTie mnttern contained in die 
fi>od, which in their pasMge thrau^h tlic prianE via lx?L-uiue 
GDdtrertod tEito that aeid, in the itanie manner ns tntica place iTt the 
fcnnentatfton of mitk. Hut the true gercftie of tho Inctic acid 
wliicli accumulate in such Lin;e quantity In the Tnusc!e« is not so 
Imfoediately obvious; we may ccrtniiily wssump t}ml thr In^-iic 
acid f<jnned ui the ^fimos riir fruEU rcgctablc^ is cnpccLally 
atttttcteii b]r aocnc nKdinnicat or chemical influence of the 
ntiaeular fibre, and is aecnmuUted there to sen'c ocrtain dcrlinitG 
purp06«a; bat tfab view in in some m»iare opposed hy Uio 
drcutit«lances that the; rnnsi Iph of CAmivnroui animulv coiitititi as 
mticli InuLiL' acid im ihc^c of bcThivorou* onim^Lir and that free 
Iodic acid hi always found in ttic urine of carnivota and of men 
when lirinE en a strictly animal diet, whidi ^ould scaroely be 
the caac if the acid conveyed to Uic muxolcc solely proceeded 
frum tlieWtic acid contained in the flr^h which lind k^n iukt?:t 
as Ibod. But if wo rc|;anl the lactic acid of the juice of flt^aiij 
merely as a product of naetamerphoab vihich is formed while tho 
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mUBcolar 6tirr m clWhnrgirig itfl fanction, (i.e. during thr con- 
traction oriniucLe.) the only objection to tlie vicir tbnt Uii» tti 
pToecetb from the dt^coaipovition of the muscular aubvtMkCC itftelfi 
U| that hitherto lactic mead hu not been pcodoccd ettlier bj 
fermentation or oth^rwincr, from any nitrogcnoa* Miimnl mntttTr 
eithor albiiminmii nr gt-iitLnoiu. Wc sihonlcl, howcvvr, not miike 
mucli pnogrus in our pliy»UilogBC«l enquiries, if we t«t fl<rwD 
09 impouiblc all tho piMcrvicn n-hich wt happen not yet to 
have rccogtiucKl exUnial t;>thc hvin(; body* Recent tnTcittigiitiona 
rc*p«etiiig the various mode» of <iecompo«ition ami t1i« product! 
of iiJIiumitiiiiiA 1Wi<;i, hIjuut tlmLii inrtial convminn of nlSiiinEiKiai 
fniUt^r into lacUc acid la hj au raewia an absurd Uo|HUdiln]ity ; 
for tiuckclbcrj^cr^t vho fouad idddiydo among tKc piwlucta of 
oxidation of albumiooua bodipt^ puinU out tlmt in tbc«e aubat&ncijf 
th«rv must be tiidelen a group of fhtoms, from irhich tugnr cif milk 
or Wtit? acid miijlit 1* proiluoej. He further pnn'ed, espm- 
mc n tally, tliat sugar of luilk with cbrumicacid alia yields aldehyde; 
and* en thif other hund, Er^olhordt found aldehyde of Acetic acid 
amoh^ the pro<]ucts «>f diAiillation of lactute of oopper. We liare 
a3re»dy iiirvcUid nltcntion tj» the annlogy exiuitig tietween kcdo 
acidj and that frequent prixluct of the iiK'tarhOTpTio»is of ariunal 
matter, uietacctonic acid, ilcjicc it woulU be nut at ail suipriaicig^ 
if lactic acid were in aocao muuicr obtained from the gelatinous or 
protein com pounds. 

Moreover, this view la Bupported by the conaidentiori that, 
besides lactic acid, oreaCine^ which is found in tlie tnusculjtr fluid, 
iB often a ]>rodtict of dceompoaition of luiueul&r subataniv, nnes 
otherwise it woald be found in olhcr plakxvi bcsidea tba uiuic 
MorDovCT, ocoording to Liebig^f dixcovvn-, creatine it deeomposed 
by jiDchUci into urea and fiarcontrie, a (ubRtftnce iaonnerio with 
Wf nuiide ; henrr tltrn; would be nothing incnrLgruoiis iti uafiumiiiff 
thac in the natund metamorpboais of cieutiEie ilt the animal liody, 
where no »irco>inc is found, the crcntiuc is still dccompooed into 
urea^ 1>ut tltat, in place of Jiarcosinc, there ia an abrttraetion of water, 
and that hutie acid and animonia w fomied, In vhidi e&M, 
however, wp alumld liiivc i" ciplain whnt becomes oltlie aminouia. 
Moreover^ it cannot be supposed tlwt lactic iLL^id pauai into Uir 
mvseular aubsuuice from the blood, where it ia so c^il^ and 
rap'vdiy consumed ; yet smeh irmat be ihc case if it come* from tJie 
»c>d formed in lUe mtc«iinal canid fiom nmylaceoua food. 
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Fiiialiyf ftfter the discovery mudo by Rt-dt^nbacheff thai 
gljverine ii eanttrtiblij into mctAct^tonic aoid. th«Te seems to be 
somttking atinctiw in the bypothe^U thut glyc^rinr, wbii:bT m lli« 
ewUmorphow uf the ^04, obvioualjr L&clergocs un independent 
dwngC u coorcrlcd into loctic aciil, wliich, u vc bayculrctutf 
ahovmt is kUicd to mctaoctoiric ucid. Ati wc have no |)ri>l>A]>U 
eoojccturcs regnrdtng the furthor coune of tha Iia^IoUI boic of the 
^Ua in the ATiimal Ix^Hy, it t% poanible thftt theve Kiif>smnctft m&y 
contribute, tliniugh tbrtr bjutr, tij Uil' foroAtUm ()f luetic nrid. 

Wc have cndcaviiurcd, in the nbuvc stkctch of the occurrence of 
lactic »cid in tJjo animal bodf, to rcatrkt oiLTvclvcfi m<Mt rijEJdly to 
«il&bllalicd iaeUr mid we Jiave rtfjcct<^d all tho»c of our oven estperl- 
menis on uludi Uie Kli^htj<ftt doubt ftp[>cnrcd ta rc^; u-itbodt 
Fcfi^mEi^ to aatliunUcAp wc bAvc. aIIowolI t)in f;u-U ti) upeak for 
tbcniMtlvest and tiAve thttJicbcd m little CTcdSt to Uic nc^tivc 
•aseitiOTia of Li«bigp oa to the o!dcr c^cpcriinculs of Ber£«IiuSr 
rcfcvdiiigtbe oeoumnoc of lactic ncid t» Lild, uweat, &o.>wiih iUi,t 
iiii|Miniiilitf wbicli beconien ercry one wUliiiiij t4> bo an boiicst 
xciritiific obscrrer. Vie shill now i^nEixiiltrr the wlvftntAgcft which 
OkiX)' ftocrac to the animal orgiuiism from tlio oocumacc of Inctic 
scad in thia or thftt orgno, without «nv rctocnoe to t\\& views find 
errore which we fornierly niHiiut-oincd. Alt!ioui;}i we no lonqcr 
c^ord lactic add as one uf the mott important elemcnu ir ivUtion 
to the metamorpUaats of the ntumnl tissue, it is yet of minciont 
unpartAoce to attract the altcntion of pliyuolugiftla. It ia nioro* 
OTCTobrioua tii&t quostions rc^^inj; the function of a mibatsncc 
Lb th« oiuntal 1>ody, oan nover receive nwre thnn ft h>^othciical 
Ansveri for purpoaea tn^y indeed be conjeclurcd or und^rsUHul, 
but Lliey i»nnol he palpably demutJitmLed. If, tbcrcfoTc, vTC judge 
of Uie pUy^alogicftl imporlance of ui animal aubatonco on hypo- 
thctwal j;round»i w« do not necc^tarily fulopt Ux luid untvnulde 
lUuaiooa of tbo fwicj-, but aUall oonliiie oura®lvo» to logical oon- 
olwloBB. 

fJaa^^n ftscribliig to lactic acid an cascntial LnJlumoc on ilio 
diffettkat of nitrogenotia foodi oui opinion ia based, not on o tocre 
^ttqjcctflBTO derived from tlic coiiatant occurrcn<7G of Uiia iicid in 
Uttgiatric jiiiccj bttt on tlic result of direct cxpcrimau^* with 
MTtifiekl difteatire flnida, from vhlch it appcAn that belie &nd 
lofcljocMoricacaiti c&ni»(»t be* rcpUc^^d In tlic process of di^cationf 
■by tatf otbcr anioaal or organic aciUh, Tlic qucalion how the odd 
acta, will he «zitcrod into iii our observatioiia on ^* Ui^^estion/' 
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trnctioii of mufclc^t the only Lilijcction Ui the view that thi» acid 
proceeds from Uic <iccum position of the tnuicttW lobstonoc itM;lf» 
Ut tlmt lutherto lactic uciJ htm not bcvn produced «iUi«r by 
fermcTibUion or oiherwi^, from nnv nitxcg(Mio<uA luiim^ matter, 
eitlicT AlfHitniiifiui ur ^laiLiiiiniN. Wr sJioulil, litivrvcr, imt m&ko 
mucli prci^a^ in our |»by;ii(»lugial cnquintx, tf wc set duwn 
aft tmpov^iblc qU the {^rocouca which we hftppcn not yet to 
have rocD^sfibed extern^ tv tho living body. R«c«nt inre»ti|-;it»on4 
K>p«eting the variouft inocl^ of docornpoitition and the producu 
of ^Llliuniinuiut bodk'^r ^li"^ Utdla. iiarttal Lviivfrxiun uf ftlttuinin'iuii 
inJttti?r inU) lactic acid U by iiu mciuis nxi ahixmi impuBailiiUtj ; 
for Guckdberger*. who found aLdehydo amons th^ pMducts of 
oxidation of albuTcinou bodies, point* oat that in thoM yubitenec 
theft mtiHt be liidden n gr^up of nton^f, from vbicti au^V of sdUt 
or bictir vdd nii^lit be prtKhiced. He further proml, oipori- 
mcntAlly, tlint iiugar of tntlk vUh chromic Acid alooyiddjialdeliydcE 
and, on tho other h&nd, Kngclh&rdt found aldehyde of aicetic acid 
nniojii; the prodvDte of dwtiUation of )act«t« of topper. Wo Iwva 
abvindy d&reocfd ntt^ntion u^ the an&logy ciiMiiig between Uotic 
acid, snd ibaC frcqvifnt product of the metatiiorplioab of aniibal 
matter* nif^tacctcnic nciJ. Ilcii^e U wuuld Ijc nut at all snrpriabif, 
if Urtic acid were in some manner obtaini^d fron the gclatinoua or 
protein compounds. 

Moreover, ihi^ view is supported by the contMoatioii tbii% 
be?itdeH Itt'iic Ae]Af cri.*tititte, which in found in the mtiacdlar fhitf^ 
a ofbcn a product of di-'troiuituMUou of muscular uib^imiacj tinea 
otbervrbe it would be fourxd tn o^icr ptocea bcaidca the urine, 
Moroo\-er» according to Liobi^^a diacovtrfi ereiliBe \s d«Tcomi>oaDd 
by alkaliet into uren and utr^^osin^, A atibctantw boaiieric with 
larlamiJe ; benoe ibero would be nothing; inoou^nuiua in lammnn^ 
tijaL ill the ^intuiul luetanior^ilio^iA uf i^rrKtiniT in tbe animal hoAf$ 
where no urcoklne is fouud* th« creatine i^ still decompoaed into 
afoa,biit that, in placevf »arooBine,th«reisanabatnkction of wftter, 
and that bctic acid and aoamonia are formed, in which ctat, 
however, we should hufe to explain what becomes nf tbe ammonia. 
Moreover) tl caiiuot Ik ku|>|xwed tliaL kctii: oi'id pwuoea into tha 
nuaettlar aniMlance hom tbe Uood* where it is 90 cmiIj anil 
lapidly vociaMined ; yet «uch mint bo tbe cn.ic if ft eotfocs fron tba 
acid Corned In the inteatirml wal from an^vlaeeoui food. 
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glfceriiM b coiir«rtib)e totg metooetonk odd, there seems tg be 
mnething fttUmcUvt? in tbehypoth«ua tbat glycerine, whLdir in tFie 
mrtJuuur^ihoitU af Uur fatK, ohriouAly undergnra an indriicttduGt 
chftx^Cv tt oonrcrtod into luetic acid, which, u irt have &1rc;idy 
ibovm a aUiacI to mctacctonic acid. Aa wc Iuitc ni> proliublo 
conjecture* n^rding the further counc of th« hAload boMS of the 
&U in the ariimid iMly, it i% poviible tJiAt tbc^ KnhnUinccu mny 
oMithliote, thruogh ttuir liaui% to the formAnoii nf l»f tin nniil. 

We hare ciuL9ftvourtd» in th« ^buve sketch of the occurrence of 
bcttc mcid m the ikntioDl Iwd)', to restrict ourAG)vc» most n^idly to 
eitebluhod hititt, Olid vte hovr rcjcxrted all thoM of our v\m cxperi* 
merits on whidi Uit* ^i^htrAt douht nppi^-^rcd to rrtt: witliout 
njerrinj; to ^utlaunUcs, wi; hnro idlowr<i ttic fm'Li Ui »)]r'-Hk for 
themselves, Aiid bavo attached as little credit to the t:c^>iUve 
■aaertiona of Lioh^^f es U> the older cxpcrLQiciiii ^r BurzoiiuSf 
tc^rdin^the oeeumnoe of lactic ncid in hilc, iwcut, &c., wiUi that 
ifnpnitaULy whicli l>eoomc« every one v^Ulitni^ to he ui h[jji«st 
KrienlifjL- tjh:iervcr. Wc nholl now conHiilcr tlie mlvuiito^i:n wfucli 
amy accrue to tlic aranud organi«cn from the occurrence of Uctic 
acid u thJa or that OHP^* without uiy refcreneo to the viowa and 
■Ron which vc formerly nuuntoiued. Altho^igh vt no loti^r 
rc^^ajd Iftetic acid t> one of the most important elemmiLi In relution 
CO thi^ metointiqihofiia of the nnimnl tiwRKv, it tn yet Lif ftulFicleut 
imporUncc to attract the Att<-ntion of phy^ijohiglrita. It is morcr 
over ubvioua Uut qimtioiu rcgordmg tKc fimctiuii of a aubtitaiice 
m the ojiimoi Ixidy. can never receive more Uian a bypolbetJod 
answ^i for |mrpo«et miiy indeed Ik; conjeetnred cr understood, 
but lliey (^«unoL bn |KtI[mldy drmo^i^trntrd. H, tltt^ri^fortf, we judge 
of tiie |iliy»oluj^cd importance of an Etuiinn) auh stance on bypo- 
theti<3al iTOUiidd* vec da not ncccManly adopt Lu And untoiif^blc 
illwoDs of the fancy, hut sbaU eontitic oursdvuA to logical con- 
cluitono, 

tTf&^^lu aMTihing Uy lactic acid an etaential iuHuenoe on the 
^gt*iion of iutn]|Ciioua food, out opiniou ia baacdf nut on ft mere 
conjecture dcrh^ed fri^m the coT^Mnnt Qc^urrenco of this ucld in 
the i^utiic jtiioe, hut en the result of djreet cxp«rlruont«* vritb 
tftificiol digestive fluids from trluc}i it iippean DiaC lactic and 
lifdfOcldorie ocidK cannot h*? rcploct^d in tJic pnx^i^M of dif^olion, 
by any udicr anioial or orj^iiiio acid», Tlie i|U»tiun b^w the acid 
acta, will be entered mlo in our obscnationv on " Digcation." 
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It m not pnobftble tli^t the laotic ncid and InctAlct foand in the 
dmfmia r^ thr tiiymcch and it^eftiwttf nre entirely (teririM ftuin 
the nrid tif tlie ncrtcia} gastric juice ; intlctui tt ia crjtiun ihnt ihc 
ItTCotcT port of the lactic ftcuti Qccarring both t1i<:r« »nd in th« cfayla* 
maj- be traced to the coavcrinoti of the >t<trch or ku^u* of tiie 
food; wc thoutd, howiTVor, on the other baod, be dmwing too 
genifnd it mnrloKiciii, if wc ftututncHl t.hnt nil the viarch And all the 
suj^araS the f<j(kd miut Ik t^unvcrted inu> Inrtic noid, in order thftt 
tlic functions of t^c or^nbm rna^ be duly fulfilled. In the coune 
of uur !Bubtie<{tic(it pliysiiijUijnrQt oonisidemlionv, wc sHeUI eiipliun tlie 
f;rourid« uhy «tc cnriTiot leccpt Uilh ricWf notwithitftridiiig that It 
ifi iL[>partf Titty aojipoiU'd bjr positive* *ib*prvnUa"K. Tliii mueh la, 
hoM^ever, Titippcnii'd by fjLcLn, t}iRt n pgrtiori (ff tbeM: lubitjincrA is 
iKlually converted iitto loctie acid, and pUKs i^kto the blood an the 
form of alkiiline lactate*. If vrc adopt Uicbi^ft ingenious division 
of food, into tfuo ftsod for fiutrition und food for the r*spiration, vc 
kiinw of nf] f<u>intitiite which coiM hvXtCT nr-t in the til<j<Kl ai fotxi 
for tlic respiratioh thati the alkaline lactate*, which, a^ we bare 
wen. underfCQ rapid combustion in thchlood^andarcthiUGOirrcfted 
into cwbonatcd alkali^— in a word, notlung coald ht m better nii^ 
poner of animal heat than the aLkaline lactate*. 

If the lartii? acul in tlie l!ui(l satumticif; the nmelea, althoi^b 
undoubtf^dly di-rivud fmin ilie rfTete in LiHirukir ciktuCr ljv itoi m 
pure prcxluct of decomposition, there i^ mudi iti fatvnr of 
Liubi^»* hypothestEi, that an eleotric t«iuion iofluencmg ibo 
function of ihe mutdcs, ts cMablinhed by the mM BWtollir juke 
and ibi' ulkatine cunt^ntd uf the cupillarien. 

It; tlic ttri/K and ttr^l, lactic acid oocuTv oolj a« a product of 
excrciioni for even if. in some caacBf it majr contHbute to the 
Bolution of the ^rtky oonstitucuta of the urui^ Iti oecMJonil 
abvence in this fluid «hows that other tubeteiioai t6S»cthig that 
object Ktir Btu» prrMTiiL 

1 formerly regarded lactic acid aa one of the most important 
agcnU in tJ>e aolution and tnn«poftation of ruany of tbc attlmaj aqb- 
itancea and earthy »Ltfl cf the animal or^num} b«C a more 
thorough innigbt into tlie proeenin of anUnul cbeoiistry, baa lad me 
almost cntirrly i<i rmounce thia vim- ; for a]thoii£;h it ha^v recenlljr 
oioiincod niyacH that the lolvent power irhicb lactii: acid eveiti 
orer baak pho^pliatc of lioic* far esceeda that of acetic acid* and 
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u iiulend rtry miivdcmltle— • TairL lung Bgii asfTti>d liy Ben^tliu*,* 
and directlf prorcd \>y Uic e^ipCfuncnta of Gay Lua»c,-t but whow 
ACVUTMj ku been adiicd in question by Livbi^4 — yd J o&itnt^t 
OTvHook the circtUD>l»noe Utxt tbe ftlbumiTious bodies^ whicb on 
itef«r devoid oT pboEpb»t« of tim^ and oft«n contAln a Iat]ge 
tfpuntitjr of it» A0unl far better iiicaiD» of tiwiAporl fur tbe bono* 
«rtli »] Llie onioul body ihao likctic acid can do, 

Uow Ear eoy former nev^ tbat l&ctio acid la the most imporlanl 
hctar in tbe metamorplioit» of tbe ftnimftl livuxent can vtUI h% 
aniDtftiiied, rDHy br vccn tnuTt ihr. preceding obierTaUona. 
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Faou thU formula it is obviooa that tlic^e acidt stand in a 
ckiac dtiAnce witfi tho»c wbieb we hare dcarnbcd in Ui« com- 
tn^nc^cment of thu work f— i»da«d, wo hive Already aasociatcd 
tlM^m with ihi* LitUT in a tingle gnjtip, tji whirh we hare applied 
tbo name of fatty adcU; but w« meet here witb tbe sume dirii* 
cuUica which prcMnt tbcn^scli^i in inorganic cbeioiatry^ in the 
Jc6nitioD and etnaticobon of the mctnls, Kuture reonguiact no 
linut* eocTMponding with our anificml ayvtemji, but for tfie 
pUipOMB of Htjdy h ^rimniticm or nrrAngiemcnt U alwaya uttefulf 
pVtITldeil it Iw ncit jJtogrLhrr at rnn&nce lAttlr itnt«ire. Tlieae r^Lty 
adds htnt, howercTf certain ca«entiaL cluiracters, wbicb iibti[ictlj 
MpttTOlc tbcm from tiie 6r9t-onmcd acitU, Indcpemlcntly of 
tbo bif^ ntomie weight of the acida wc arc now ccn«ideriii^', and 
of tbe nroimKUnce tJiat u very diflen-rttly mrifltitutcd group of 
fluid acL(!s ia dondy olUed to tbcm, the fult^wing are tbe 
propcrtka which diaractcriac ihtMn sa a special group. At an 
Ofdoiary tempi-nilure they ore solid, while, and cryslallme^ 
dcToid of «i»ell and Uvte, li^are on paper a fatty spot wJiich 
don nut disappear, are li^iler than vcaUt, fiuc below loo'^, <«n 
only lie dxatilknl unchanged in vact*o, arc jicrfretly iiiwlubk in 
water, dukohc in boiling alcohol, and again separate fmrzi it in 
crystoUtne foms u tbe solution eoola, dissolve readily in ether^ 
«k»eompoae when tieatcd bi the air, and ar« inti&nimalflo ; their 

t r*rff. Ann. Ild.AI,&330, 

t Vhvtaia u AAwvtidg. t. I'Kyttatngi*. 



ulcoholic tolution only £amtly rc<]d<n» litmcBi irith ft gentle heM 
tLcy expel c&rlionic fkoid frvm its snlUi with most bftwa tbey fona 
inftulublu i»lts, (tlie olkaUiio uJts tloae being loluble vi vamTi) 
tDd ihey tiuve a strong l^iiilertcy to form acid ttalts wiUi bMF«. 

Vi-ry fcM ijf ilitae ucLilft liu^'c b««ik fuuiid in the aniimil liodfi 
OAC oftliem, lkavrcVf.-r, friar^arfc rTri^,i» th>2pnhci|Ml coiLkliUtcnt of 
aU the fata yvt found i[i the animAl bodjr. Aiflociated with il ii 
another £atty acid,w^or*^ rKv4/,whoBo compoftltionj 4Uhoii|;h not ui 
Accordance with thj? Rbove forraiidAj npproxi matins to nearly tn it 
lliat It may be nf^aided aa |froduecd from 3 equivalenta of mar* 
garic acid, frcn) wiucli I equivalent of oxygoo has been obstzikcted. 
Wc place before oar readera tJio whole i^roup of these andg wicb 
their ebemical formulis, mtricting^ bawovcr^ our obur^atJOiK, to 
the tvo above nanufd aeuU. 



Laumituuic «okd 
Bln>"tlc Dcld 

Niaititiaoid 
BoglaacU 

Uu^ftrioadd 
UMCfttflBrivaeid 

BrhcQ to Mid 



c^u^o,. uo. 

<^n"lM^ HO. 

c^UuO, no. 

C^II„0, HO. 
Cj,H^, HO. 

c«n„o, 110. 



Maboario AoiD. — (^I],|0,.H(X 

Prop€rt'tt4, — ^Hb add haa all the propesttiea wbich we ban 
tnumeritcd above aa |>eriainiftg to tbb j^roup. It cryvtaltiaca from 
ftbotaleohobcaolatloD iii f*roups of very delicate Ducrtoua ueedktt 
which iiiKWr the mioroicopc appear interlaoed like tufts of |[r«n^ 
and arrangeil Ux eiKuf&mi platas^ or grouped in ttar-like forma. 
The add, when thurotighly dried, fuicrs at Hd^; even when 
cticfully heated in r<icWf it can only l>c partially dirtiUcd 
dunged, carbonio acid and marjr^utme (C^II^O) bcu^ alwayt 
fmsed; by pn>lon(;ed eoi^tact wUh niitie add, it bccovns finally 
flOCOOlpOHid into aucciuic, sabericAnd earbonie aodt, and waW*. 

CMyroM/j^a^ — jWonfitig to the alHivc lutmuU ths acid eon- 

tfltltt! 
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Tho Atonic wtieht of the bn^o^^icUcftl anhydrous acid ^3363t'6j 
awl its sitanting apftcitr^SiX^. 

CMnAtiuTfKmj.— ^M&rgflric Add form* both rt4^tr&T mkI acid 
OOmponniU with alJtaJif* ; the ftctd luUlu nrp prinripblly fnrnirrl hy 

addition of much water to the neutral ulb ; wiili oj.-fr^ o/^^oi/ 
It famiM ftcad, ncutnd, and basic 8ftIU> all of which are sotublc ia 
pdTolcom and oiJ of turpentine, and Ui« dm twc in hcutt^ aJoohot. 

MoTff^ronuJej U^N.C^H^O^ i> formed when o/tiv oii ia 
Uignted in ahxibol Kabrntt'd weOe jimnifiTiin ; it rryxt^Llliii^K in linc^ 

Lf, gbslcni]^ iwcdLe*, i» insoluble in WAtcr^ and i^ more ncJubk 
in hoi akx)hol and otticr tlmu in cold, from which it separates in 
^gbaUning pta;«a; it fuaus it <3t)% and whca ignited, burna tike 
illoir. 

On tftttin^ raar^^aric acid with pcmxidt! of Icail, Bmnieia* 
.obtainftd a &Uy add which separated in granules and conlainod 
'] atom nwro of oxy^a than mivrgtinc odd ; its composibon bviiig 
fcprvientcd by thu formula C^il^O^-UQ, 

Prtparatiot.'^uicc m&rganc acid^ in the compound which we 
Ba0 mar^Hn, oecrum in n)m<utt all notable fats (the fniiy niU) aa 
aa in tlw moal cooimoii Animal fnu, it may be prcpftrcd iVom 
ttiy oTthcac aouroca. The best method of obtaining it is to tukfl 
the tot of nun or of Uio pijf, or a vc;^ctable fat, and to sApoi^ify it 
wtili poiush ao ai to fonn a cleur^ viscid, soapy Aotution ; tbi& must 
be Ucntcd wilii suljdiurii: acid. urluDh cmusrs ;i scpjir-Uiim of a mix- 
ture of slcvric, niiixganCf and cjleie acids ; thin fAtly mass inuat bfi 
then trcU woafaod with water, dried ili ttioroti^hly as pos^ibk. und 
atron^lv pnsascd bctitecn paper, wliicli causes the removal of a 
gr«at |>art of the oleic acid. The aoUd ncida muat now be recrya* 
^t&Uiacd tn ateohol. Hie stenrie add is tbu ^rti to scpamte rrom 
'the hot aloolioKc aolatioji, and it thus mlmiU of «e|)anLti(in and 
reiDoval ; the margaric acid always separates somewhat later ; in 
order, howwcr, that tho ttcftric acid mny be perfectly removed, 
this prooasa miuft bo sovenl iiai« repeated. 

We thus OibtttTi margaric ad<] with no inipurity beyond a little 
oWtc acid, which nay be removed by sHtuTnling the acids with an 
Alkali and procipiuting with aoetnte nf lead • as the olcDte of load 

* AmUh d Qi. u. P^ru. ill Ali, 6. fiC 
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19 M)1t;li1<? ill Uriling eOicr. vliilv tTic! mttf^rnUr of Ivwl b tnioliiliJc^ 
we have an coiy mvnnn at Mi^^mmting tJic two 9iJUh Hic nivpi* 
nit« of lca<l muit tlicn be decomposed b^ zm nHuitinc c«rboiittt«, 
and the reHultiii^ alkaline salt by k stronger acid. Tlie marKone 
aoid wliidi ii ihxvt «cpunt«^ maybe furtlier purified by »olut»n in 
iitJt itlcuhi^t. 

TVff/tf. — Frotii tb« pro|)erti«, oa well an frtjm t}ie mode of pro* 
paring ihio nciJ, wc perceive llu^t it can only bo diittnicuiHlicd from 
otiicr Huuilur ncids whon it i« (perfectly free fruiu :^ny Euljiuxujrv vntb 
Uifim 1 we may dcrii'o some inroririMioii on thii head from its 
buiUiig ptuiit i but it ift only by an duuientary Hii&lyua that wc 
can arrive at any certain conclu^ioit. In tbe inrcatiffattoti ofvnaU 
quantitj^s, ^vhcn a eepcinUion or an aria]yi»iB U out of tlie questioQ* 
we mtut trust solely in a microvcopical examinalion, whiclt, bow* 
tvQTt in tbin rnjir yields liy no meana tuch uncertain remits ti 
is gtiivmlly &Qj)po«ed. 

Oeeurrtnt^^ — It has already been remarked that mai^nric lu^d 
is tbc pnikdpa) eontitituent of most atitma) fat4 ; imX ihia aei^ b 
bcre ordinArtly eoml^incd witli Uie hypot>ieti{^t baloid liaftt, OMc^ 
ttfVi^jt^ irbicb, in xXs Mrjinrntion from tliiH and KimiW ocidn, is eon* 
verted into tlic well-known body* glycerine. Of mar^anii itaelf we 
aball spcttk an n futuru part of this volume, and wc tb«)l ocnn 
flcqucntly defer for tbe pment all remark* on Cbc pbr^iolojpeil 
funrtion of mar^ric arid and iu <trgM^ic alt*. Jfiit mAry^arid 
and oceiim liolb in a free state and in fTomlsination i«ith alkaliea in 
iiiif»l of the aniinal flnidx, with tbc exception of oriiic; being IrtS 
in acid fluids, and m u sUte of comlnnntion in thoeo with an ftlkft- 
lino reaction ; it i« olwap accompanied by olele acid or ita tahi. 
Ita preB«n4>e in tb<^ sdiva, in tlie bloudj in rxudationa of all kind% 
in ptiSj jinil in tbir bilCf IH tui etinily rt'Cognisnl, llmt it in nnnecea* 
Huy to quote autbohtica re;cardln; itA cjiittcihce in tbcac d«i<b; 
rooreovcff in our remark* on tbeae fiui<b we ihall rctuiti to thia 
subjeet- We will bere only remark tbat it tnay also be diMx>Tefied 
in tbe «ohd excrements after tbe nac of vcgrtable footl, and tbtt 
it oecura iu comiilrrable ^gnantity in drjceiionjt whieh bare b«en 
cnuacd by puDcatiTea or mineral wa.tcn. Aa already mcsitioned, 
we must bene always have rraoanie to the laicroKOpCt by wliicb« 
indepetidently of any cbemi«tl proceae, ffce inargaric odd may 
ofUn he detected in odd paibotofical fluids ^ thua, i^ adi] p«a 
iliadiargvd fmm wboi arc termed cold nbaeeaif*, or in put in 
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tthich tdd lermentaidcn ku with ftll <liie faction been ^sitnblishedt 
the moft bcatiLiful cryilali of mftv^Rfte mciiX ars fonaed; mofB 
beautiTul intJccd than wc could artificiftHy prepare. 

Wc slull postpone our obacrratioD* rcgChrdin^ the oriffin of 
mart^vic acid in the aninaal organi«na, and the rank nnd pwrUion it 
boldff in tbe mccamorpbosia of the ammal ti^fiiipq, nil vtr. inkc ifitn 
n^ideralion tha fonnation and tlta physiological importance of 
IIm &la in the aniiad body. 



CJiemicai HtiiiUo»$~ 

Propfrtit*,^~Thh and oryrtanifteft in whit^, i;liffUnm[f necdlea 
»r l«ai1cl«, vrhichj hovrerer, under the rrkicroscope^ appear aa very 
longatdl, 1oicn<^e-ahaped ptntea, vriih the oUtnae angles rounded 
f, aa hi the microacopical whet-stoae-Uke crystals of one acid ; 
thccc cryvtalt arc, hon'OTtr» much long^, and have a far shorter 
mnartrtc dianicter than tha similar crystals of uric ndd- Tbay 
oft«n coUcct at r>ur %pot, the slcut^ mnglcs slightly overlapping on« 
mother, so that vhcn 9cvn under the niicxosc^opr the crystals 
pfcaent the arrangement of nhoiUahapcd clusters. This acid begins 
to fufc at 7&% but again Roliditic^ if the temperature ia rc<iuccd 
to 70^< Sobmittad to dry distillation it yields hydratod margRric 
addj nui^rtinp, an<l an oleaginous trarho-hydro^ ; hy prolonged 
di^eatjon vith nitric or chromic nr id it )Kjr<)me.^ perfectly rfmvntod 
mto msrgaric acid. In the co}d>»tcaric acid dccoiiipoacn the car- 
bonated aikalica to the amount of one-half, but with the tad ol heat 
a paffaet decomposition is effected. 

Qnnpori/i^ti.-^Accardmg to the ahore formula, iiteoric acid 
contains ; 
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The atotnie weight of tha hypothetical dry acid?sG4£5 : its 
itunuirifit capacity, (if we regard ax neutral the salt containing 2 
>ins of baae] =3*11.1. 
CfmMtmiiom* — ^7'hc neutral alkaline %tcAraiei (containing 2 
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Atoms of fixed base) dinvilr^ unclianjccd in from 10 to ?0 parU of 
vmU/r \ m b xciy lnn;c cjnimtity of wnt^ iher l>e«>:ce decompogcdt 
»n odd ult nqmnding, nnd tbc fluid bccnrning ttry iitrongly alJia- 
linv ; thr ik1n>>i(ilic M>1»tiQn af the Acid mlt reddens litmuSf but on 
the Aildidon of Wfitcr to this eolutiaTi the rcddcnt^ litmus M^m 
becomes blue. The compounds of »teanc ncid with all olliw bM«» 
an insoluble in water. Fox Htarate <t/<aui< qfi'pyi (or of^fycfrim) 
■ee "Stearin." 

Ptv/iriraiifmj^A% th'n ncid doci not fwrur in regetAblo f»U» 
uid cxiAtx only in xcry vninti quontit)- m moxt of tlie Animal Ht3, 
except in tnutton fnt, it it fmta thi» Injit-niuned source thst it ii 
movt ndTEmta^eounly prcpurcd ; wc olrtain it in accordance wiili the 
inetliod indicL^Ud in our remftrku oti nur^ric ncit^y by boding vJtli 
daibLiI of 0-^1 Kpec. gnv. tlie fatty nc'aU »c|mmte<l by sulpliuric 
Acid from tlte n^api t1ii:< lenrc* a residue itf tAearic ACid tolcnbly 
free from nm^;aric ecitU by rq^CAtcri solution in elwokteakolwl 
It becomes pundcd, till wc (inivlly otrtflin a mius posa c iring die 
kuovn fusing point of this nctd. Tt^ foUaving metlxid of pr^ 
parini; it nmy nlwi W rrciiminpnded. Disnulvc HatponifiL'^l iiiuttoii 
fat in 6 parts gf warm writer, and llicn wiwh it well »illi A lArgt 
quantity of cold Hunter; neraduAl Ki^pftrabon of ai^eiungBaemiA 
mm no^ ensues, c^nnhtiii^ of hist^^nnlc and bimsn^r^te of 
poCulL Tliis niusl [>e dissolved in 20 tirnei its bulk of hot 
alualiol, fnmi wtiidi, as it mnU, the stCArale Alone sqnmteAt on 
decompck.iuig Ulis xAlt vrltli bydfiviiloric scd^ the free acid ouy be 
obtained b\ rcmdLing it in wiitcr. 

7Vj/#. — An etcmentAry AnAlysii con nnly be instituted u a 
test tot the prcsmcc of AteArie AcId, when there is a suffici^uly 
bq^ ([UAJirity of fst prtxi'ntti:) .tdmit of the nliorcvinrntioned >epo- 
ntioti of Btcorir imd mnri^Aric Aculs^^si >cp<LrALu>n ^lu-h, unbirtu- 
nAlely* is only practicAhle when we hare rery Iat^ quAittilics to 
dcAl with. Herxce tins, the roost certain metliod, is only AppUcnble 
tn detvnnining the omfmnt of ateorin in nn Animal fat. In deulini{ 
with ariaIW quantities we must rest coiitcjit tritli tlie niicnncojiic 
mreMigation of tiie fatty acids aciwuted from hot akx^iolic nla- 
ikmt. In order to obtuin a acnltr for the npprjiimnte rslkks of ft 
mixture of ma^aiic And stearic ui^ds, GotUii?b* ho^ <lclerminc<t the 
fiudi^ pmnta of rtriou* mixtare* of these anda. fib reaulta we 
Ai follows : 

• An. it Ok, u. rUrm. Dd. s;. BL U- 
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Roth ptmt ififtrpirii; aixl pnro nfccLrin ftc^tU, nftrr tinvitig brifFn 
ftucd And ftgwn alkvcd to AolicUry^jtrr perfectly crptaLljiio ; (U-ahc 
■ckl« lioirtTCT, fomu tmuLI conlWc<) cry«uU, while m^r^ric ikcid 
Ibmw larf^ ftcicuLLT cry>tal« ; a mixture of tho two tici<Iii is liowfi^r, 
In tbit %uxtf hr l^tt cryidilliiWj slikJ pnttenu mHitt ft pon^ain'^ 
Ukc^ D|KU|tie, atid Untile ai){>caTiinoe, 

Pkysitihgical Re fat ions, 

Ot^^nretff^ — Like mftrirftrio ikcuti Ateoric rLoid oeeun in most 
ildin&irftU; it \%f Ticvever^ iv1i>^y« found in lens qivnTtlity than 
iU0u|^ik Jurid, ftiid tti tHimi; i:a-m^s j^gipeant Ui tic ullo^tlier bbiiait ; 
or* ftt Icastf our prcient cberoical ftppUoncea rail m dcU:ci\u^ H. hi 
tli6 toolth«cclluW tiiiauc it cxiabi tike inargDhnc ncid In combina- 
tion vith glTOerin^ ; it ncr«r cKrcurv free unlofifi in aaaan^xtion with 
marg&ric m6 \ it iB» boweTer, of mucb rarer oc^ciirretjce than five 
nMTgaric ftcid, and ocL-un In iitui-b BiniJI^r quHiitily. 

Origin, — A* ateoric acid is uctcr found in vegeUble fata. It 
tntttt bo primftTily fonncd in the animal body, vberc, indeed, ita 
forDUtion may bo r^diiy expluned. As it conftisU of :; stoms of 
margnri'' acid mirtttJt 1 atom of oxygen, wc moy rrgard it as pro* 
duced 5i>ni mAt^wc axiti, to wbich it MUTid«> nj wf hare ^ecn, in 
the Mmc rclation ns hypo^ulphuric acid to sulphunc acid, for 

In vbieh pftrtof the £y£tcin tbix converMrrn occun wc do t\M fit 
pTVTcnt knowt thnt tt Inkrx pljurt? in llit^ bWid U impr(»lwbl«, 
bccauMT we anume tliat tbe fuLn An: directJy oxidiiied in tlic bloud, 
tnd arc decompoMd it^toihc oxides nf :iim pit r mdiecxl:!. Tint tbi* 
OonverHion token pla» in ibc prtm^ vtit is, ut all Dveuta, ircapuble 
of demoDitrktJori. 

We bWI Hpesik of ibe Muta of bl^Aric field in lite animal 
organiuu, In our retnaik^ on tlie hta in genend. 
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This group of bodies contuiiu a fut smaller number of mcmben 
thnn the prrvwling j^rtmpft. At preai^nt ihp foHnwinij nrr- the onlj 
oily fatty acids with which we ar& Acquainted ; 

Olrioocii! „. *- C^H^rllO. 

ErMk'MiJ ,, ... C^H.^O^nO. 

ntirtgliriund ..„ » ,_. .. C^El^O^Ha 

Jtirinoteir acid^ coiklAifiinfi; tli6 MlDft gTonp of atoms of ctrbon 
and hydrag«Ti urth 5 altmiH cjf osygtfi {r^C^HjaOyllO)^ bvAra 
ihc ume ntioto the lut of tfacac acids, which salicyloxu add b«ata 
to 1>cnsoic Acid. 

Di»)iimiUr a(^ on the whole, is the composition of the oily and 
lli« solid fatty scids, they aro yet similar io mosrt of tbrir phptinl 
and even in in&tiy of t1i«ir ch«m&d pro|)crt]cs. 

Whether tinjiphoiic acid C^IIi^Og-llOj and the t«ro iMmeriD 
acids, comphcric add luid anfjflic acfrf=C,„H»U3,IIOf Wwipt lo 
this gn>up (fnr their composition accortl* with tli« j^enc^nU fonnoli 
CpjHm_j,Oj.HO) in ns yet imdecSdcd ; «ri'eral of tSmr phynal 
propcrtirA {fnr ln.4tAnc('i i\ipy ure MtVit], rry«ui1lisnUlc, nitd roUtilc,) 
do not accortl with thia view, but thcacocidima) (xiJtsibly hear tJ>e 
same relation to the oily acids, that the acids oT the firat group 
bear to the solid fntxy aridn. bud iht- low atomic weight ot tb« 
ndial may alto bir the c^tiiiv of thia dirfcn^nct! m tlicir propertka. 



FreperiUs.-^'Vhn body, known alio aa clue odd, if, wbeo 
perfectly pure* and at a tempentarc above t 14% of an oily oon- 
■istcnc«> limpid, devoid of colour, taut*, and smell, and cxcrls no 
action on Ittmna; al-f 4^ it fcirniH a whrli^. rrystaj]in« mus, whi<^h» 
at the moment when it solidi&cst stnMi^ly coutmcta and cxprruraih« 
■tiU oily portioii ; it i» then rery liard, and is unoflectcd hy ex* 
ponra to tbg almotpb«re « on expoainff an aloohobc soluUon to 
«xtrcni« cold >t cryttalliaes in lonjc needlea. Id ita flvkl ooncKtMA, 
thatistosay^aaoiUit mpidlyabwifbiaxy^iand beivmn changed. 
WbcD hoatod, it becomes dcooupOMd* yiehlijii not unly cnrboa. 



OUrc ACtD. 



I, cArbviti^ ficid, uid oiHio-liydro^eiis, but cnpric AniJ capr^ii^^ 
ftciH«,ftt>divprirMi1lyMbMicind. Finally, on tr«Ating ofeic Kid wtUi 
hj-ftonitric Brid, ilic wholr maaa beixinien solid and cofivt-rtod Into 
dudic kckl. By proloogod (itnliEieiil uUli nitric acid, oleic acid 
:lds (tbocording to Laurent* aiid Bromeist) tho iicid» of the auc- 
lie acid graop (C,ll|^_)0,.HO) namely, suberic, adipic, pitnetic-. 
lipicacid^andi be«de»tli«w,cr[uiiihyUoiLeid,buf no oxalic acid< 
Ixh ftmiirig nitric acid it yifOdn, on t1i« oit^h^r hand, SKX^crdirig to 
Rcdl«Dl»dwrtttluioaUllUieM:kb()(Lli(?firaiffrui;p(C„1lp_tOj.IIO). 
la tbe oiljr products of the dry dbtilUtion of otcic acid 
Schndderf found chat the otomft of curbon wcro to thc«G of 
li)-dn>g«n xm t]w ratio of 6 : 5 ; and on trrating thci»c produclK mxh 
cxKKViitntad nitric uad, fie obtained the lutnir voUtilc juridii wltirh 
U^dtenbacbcr obuiitcd by tbc dire:! action of nitric acic^ on oleic 
cid. 

C baywi rt tftt*'— According to tbe above fomnula thU acid con- 
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tCNl-OIHI 

The atvMnicv'mf'htoCchc hypoil»ctHalwihyd/i>uaac&d^S112'5 ) 

Mtantiiig capadtyss0-93u 

CtoaiMa«ftont.— f>»^ o(f^ttfa are toft atid ffreuyt uid do not 
cnratallUe; liko nil tlir fatty acidn, oleic acid hai a Attong ten- 
iieai7 to f^rm acid aa wcU Ao baaic salta. The ncutful olcatc <*f 
ko4 n o white powder whioli fasca at bO° into a ycUow UmA^ and 
ia dUtijigainliac^ by ita lolvlnlity in boilini; ether, front tfif* Icad^ 
sftlta of all dir wA.A btty acMl*. 

PrWvrfj fi^i/jr t\fviamiirpUotU. — Oailieb,|| w!i« ira&tho firet to 
ot>Uin pure oleic actd, and who, from hU analy^-H, dcdaeed tJie 
above fonntila. itnUa that at on ordinary c«mpcniturt, uiid when 
6«ely cipoacd to tht atmoapheiCr thii acid ahucrbi about 20 tliiiea 
ha rulmne tit onyiftn, vUhtmi devfif/ping mrhaaic acid. TJjc Uiick 
Aindadd which Ia thus formed, and Tt-hicl] now rcddciis titniusj 

• Ann. il Cfcimt *t d* rby». T. «, «>. IW-SO*. 
t Amn.d. Oi. II. Piurtn. Bd. 3A,a «U-IV3, 
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GontAiii)! 1 Atom more of oxygpn nod 1 ntoai less of hyOro^ji 
tljAD ihti [kurc oleic ncul, Mn^ rrprrsrntcd b]r lh« foniiula 
^iA^ji}^4>EJ^' f^^* ■^<^ yield* no irr^acic aci^i on dry diatiU&Uon* 
llcnco it i» Ih&t oleic tLcid, when not perfectly purtj ih&t Is to ttf^ 
wlitn changed hv llift acpciit of cjxygen, often yields only rrry ItHIi* 
ttltncu: imiij wliilr thr qiinntitiiM of i^|>ni: and capryllc suda vrliidl 
BfC devrUipcd, mniun nmitUuit. 

If. hoiirevcr* olck neicl be ciiposcd fit ti higher tooapcritiafa to 
Uic action of oiy^rt, it mpidty fta^umea a nndd odour> h^Gomm 
yellowi*h and more eiuily fusible, doc* not solidiiy 4o perfectly 
when e\|)OH^it It? cold, uid its cumfHisiuLin la ic]>rtwiiteil by the 
fonnuk C^H^Oj ; licnce it rany !>« reg&nli^d as ft lUgbcr sUge of 
oxid&tioD of the rudtcd of marcaHc odd than tli^ obt^ned by 
Bromeis, and noticed in pa^^ 10?. 

Efaidic cdd is^ accordiftg to Gottlieb, perfectly tftomefic nith 
pura oleic acid, afid ift therefore fepre««tited by the tfannolft 
C^lJ„O,-H0. Itiaproduced, a« wchnre tdready niciitiontd^fraoi 
oleic acid by tlio action of mtrotu acid, vtthout any doTcIopmeat 
of i-as ; ii cryi^allin^A from an alcoholic solution, not in nMdlca like 
olmc acid, but in Urge pktr* ; it ftmcJi at A'y*, may be partially 
diatilled undccamposcd, dtasulves readily in ether and alcohol, and 
»trongly reddens litinus. On dry diBtillution cUtdic acid yiclda iw 
<»prylic and capric acid^^ in which respect it diflcra esacntially 
from ot«ic add* In the titiid Ktate thia acid abatracta ozyj;;cn from 
the ur, although less rapidly ihnn oleic ncid, and beoomea COD^ 
Tcfied, according to GottlJi-h, inui a hiijhcr fttn^ of oiidatkoii ol 
the same radtca], which wc may aasumc to exist in oleic and claidio 
ftdda, namely into (C^llnlOs* How the mctamorphoaiaof <dcac 
into cbidic add exactly takei pbco> or on vrhat it diip«nds» m 
points on which aa yet we have no certain knowlvdga. 

Prrpanxturn^ — Thi^t acid also is obtained liy the saponificatim 
of vcfcctablc and animal fat^ ; the olcate of potash is extracted inxa 
the soap with cold abs^iJute blcohol ; the aqticous aolntion of olcatc 
of potash b then precipitated with acetate of lead, mid tb« oUstft 
of lead (free from tlir nuirgamte) is taken up irotn the dried prao* 
pitato h>- >iui1ir>s etTicn If the Icad^salt, afUrr the removal of the 
etiltTi be decomposed with carbonate of M>dt, and if tfao rcaultiiiif 
•odo-ialt be decompoaed with solphuric acicl, we obtain a •omewhaft 
browniih o1e;e acid mixed with firodgccs ofoxidationi la OfdtrtO 
obtain the i^A in a sUic of pfKcct parity^ we moat, aooording CO 
the directions iff Gotdieh, invt It with an excesa of ammonia, and 
pndpiute it with ddgridc of barium i the baryta-salt is then tn bo 
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rrpeatficjly rTyMnUlted in modemuJy Mnceiitnt^ faotUng alcofol^ 
UU It form A daaraling while focctilenc pow(1«}r, vbic^ mtt%t he 
deoonpaved with tutaric ftcid and tliarou^hly wiuhtfij witti wutrr. 
Pm^ oleic Mid niQf be autre rapidly obtained by caubirig it U> mMUf 
by ftcpoiiiig H Co ft t«inper&t(Lre of 6^or 7%^nd then Kubrnittinjc it to 
■tn>ng fmsAiTc : an the at>oi.-9-raenUwicd proilucu of cxidatiou 
of oldc ftdd rcniflio fluii), (hey bpcome ftbuirlyfd In i1i9 lilu^riiig 
pftper, and Idite the oldc acid in a atat« of purity- Furtli^r, tlie 
w«tcf mort onty be rcmovied vh^ tiic otctc odd ia exposed to a 
•trcun of cvbonic flC3^> fttid til operaiJOfin upon it should be eoti- 
doctod ^ a trnkpvtnture bdr^w -f lO^j «inc<r it very mpidly b€COinei 
dccoin|KMcd. 

7r«f#^*irit he required loteit « Cat or a miiturcof f^ttyacKN 
Mwafntcly For oleic ocidf n-e mti-ft final bdl^tc thiA acid by one of 
tbe iDclhodK wliieb vo hsvc dc«cnbc<). nnd obtain it in a itiit<^ of 
at IffAtttolr-rtblc purity. fiOftft to rnnlib at to a^oertnin the «n! ability 
of tbc l^nd-JAlt in hiki ctbrr. Mi>rrovi.*r, oleics ftcid |Kts%c3^c» tlip 
distinctive ch»r*rtcr of being the only one cither of the oily or 
»olid fatty uadt which, on dry distillation, yieldi Hbacic ndd — an 
noid wh*cb may be dirt itix^ii bed frim the piniuUirieouily formed 
rapric and caprylic »dtU by \t\ cry «t;il liability, and which we mny 
fSAily iirpaniti* tram Xhrm svh] ri'rngniv^, by fnrmirig and i^ryntiif- 
Iwilg iU baryU-talt. 

Orfurmi/'e,— Oleic aeid, in pombinntion with alkiJira, eKifta in 
the blood 4nd ill Oic UWk, suid, In Iruer ijiuiTiLlly, in nioni of liie 
otlier animal ftoids, exce]>t the unnc : in combinabon witb uxide 
of lipyl. aj a h&lotd salt, it oceors in Hit fat of the celb^lfir tissue, 
and, indeod, wherever free f^t ifl found in the snitnal body. 

U»ri^ — Ai ibo ve^elfthlc fats we, for iJic m<^nt pari, far riclitr 
in olmb? of oxide of Upyl (olcin) than arimoJ (at% there sccuis to 
be a reason for the assumption thnt one of the uaea of oleic ncid in 
tiko ammftl body, i^ to form the more solid fats, innr^nric! jind i>t<^ari<: 
acida \^—9 vU« which ia iitpportcd by tlie nature of thi? ac-tion of 
atmoipberic Air on olt^ie acir], (Ui whit^h uro fmvn cdrrndy rcfrrrirdj) 
Mid bv iLh converuon into nii acid Kfxnns; the mdiral of margimc 
add. \X mighl, bowevcrt Hnvc h^jon cxjictHcd u/>nori iliatonimal fnt 
would contain moro mnrfiaThte tlum oleate of oxide of bpyl, since 
oleic acvlor ati olwtc i* nu>r<' rapidly cnnKUme'd ifian rnar^arie acid. 
We tnu^t^ howeTcr, hm?, as in niaiiy other dr|>artmc'it»of phy^ 
utolopod cbeiiiistry, rather abstain wholly from all conjecture 
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than «Uowounclvcs to be led a.Mmy by mere Uncy. Let iu n^er 
wait for further facts to >crve aa sotntrttft on which lo €st«l>lu1t m 
Siricll)' lop^ h7pQthc«s. Gf-ncrrL)iy ipcn-kin^, the fimction of 
cleiL' tkM ill t!ir Rnimal body coincide* mih that cf the ofbcr ftfijr 
ucidA : but vf. kYiaII rHurn to ihix Kubjoct in « futtir« |Art of tioa 
voluirc. 

Or'iffitu — In our rcmftrk« on the ftits, we itlmll consider the 
i^it^Ktion whether the AiiimiJ IxxJy pcik«et*i«« the powvt of fonning 
nuirgnric and uleif^ acidi aa well «« nt^urJc ocicL 



Th\M mIcI, which wii« dueovcrcd by Sdmrltng * in thei trun oil 
of Bala-nti rmirata^ u ohuined from the Ienc1*ttult whiich is Ukvn up 
by ether. iirccl-Hriy in occordiinec with GuUlicVti mctliod of ]MiTtfy- 
tng oleic &CL(L At+ Ifi^ it U perfectly lluul, but Wkiibea nl ft few 
degrc-^R nboi-1- O^ ; rt is yellow and reddcuv htnius ; on dry difltillabon 
it yicfldn no Mehatrie acid. Thiii aetd i9> moreover, i>oit c<»mbinvd 
with oj^idc of lipyl In iJie Docj^Ufiff mii»*oil, [M lenst it ytrldn no 
glyeeriijc on ait|h>ji]Eii-iLliuivl hut prolndjK witit dot^G€ o^ide^ 
U^ll^O, a T«jdy similar U> the ethcrhke hiUuid bAfte»t who* 
tfxisUnoe &Bd eonipoKition Sdi&rtiTi^, huv-erer, only inf«rft from tlw 
mialyui of tho untapoiiiSed Doef^lih;; tRkin-oil and Ihc abMriKV of 
glycerinr. 
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LiTMoPBLUG Acid. — C^llMO.iflO. 

Prtiptrtitg.—Uhvt had cryvulliMi in vnuDt MX*4id«dt rtthi 
pnAtni, i» rcftdily pulreiiaabl^, fus«s at 205* and lolidifiM a^n 

- inni. f. |«. Ck. IM. 43, a ft»mi- 
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bi « dfcullin^ form, H k Imk not been too lii^hly lientad ; 
iff hovever, ihia 1ia* hvtn lli« cue, il M>1t(liiir.« into n 
fitnou*, iiiegatiTcl^ idic-clcctnc mua ; in this coii<litiL>[i il fuM& ut 
lOS^ to 116^! by wlution in, or more moiitcrntng witli, olcoholt it 
rvtums to its former condition, being difficult to hiae a^tan ; vhen 
bcmtfd in lh«? air. it volntilim in wliiti^ i-n[iiiuni with nti a.n>mRtJC 
Otlour; when ijilLtiiK^j it biinn with II bright, untoky ftnii^c; it is 
flccomposnl liy tlry dio^Uotiorti it U mitolutjlc in wntcr, diuolves 
tcactiJf in hot dcofaol, bat only alixbtJjr in ether; ftceti<7 ncid 
diiaoLne« tc freely; add< prrcijutatc it from its lolable silti as an 
Btiu>rp)io<t> oagulam, 

thmftontion. — EuUit;: Aiid Will.* from their vialyxeA, oicrulntr^ 
for it the formuU C^jH^iOt ; Wobler,t from h\^ nnalyvo, deduced 
tli«fonnulaC^HuO^: &nd Borselius,! ju^f?i"^ f'^'" ^i^ satuntinB; 
GspftdtjnrthpRcid, coiiKidfTf the fornrnlbC^Tf^O^.HOaaiUemost 
comet i bence it ijiuaI W regarded aa ooiit«iTiing : 
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Hence the fttomk weight of the bypothctieal iuihydrou» acid 
[nooordini; to the &bovo formula) =-llM^, aihd it^uilunttirij^GipiLcity 
2-41, 

Com^naihttf, — Tim arid dvsimlviNi n^ulily IhiUi in cAUfillc 
intOMU and In earlh>niitc of ammonia, but on cvapomtion of the 
>liitk)n it remains frre from ikmntoniu; ttic anlbt of baryta and 
bin* ibrov <tairn no pfecrpitstc from thU volution ; TOoreovof^it 
dinoleci mdily in caunUr |intnsb. but U prL-E<i]]iuied by un i-x<T-fl« 
uf Ijnludi lA weU aa by hTdroH)l<jraL(- of unucuinia ; on tbc wjdition 
of tikc Nnlta of lead ot nWcr to a saturated potn-nh-aolution of tbis 
■alt vrit)) only a binlly alkidina rcnolion, there la a vhitc ]>rcdpi- 
Utc? wbiel), un wa/:iiin^, b^ccxnn pinxter-like. Ettbng and Will 
bare obtained a silver-Halt wbidi erystsilUst^d in iieeclli<n; Wdhler, 
boirrTer, only obtained an amorplious italL 

Prtparaiio^,—TWt% acid, which wna orij^nally di^eovcrcd by 
Giibel,} ia exlr^cted from certain intealinnl concretions by hot 
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jilouliul; Lhc Aolulioii ib J(.-cu!on!ied by ukiin&l cliArcoftlf and gt>- 
duolly evftporolcd. 

Testn.—Tht^ ncid may bo reoof;niacd with tolerable ocrtuhty by 
tW proiiV-Ttit'n whicli wr )mv« nlrpRcly cnnmcntMl. If^ h<nr«i-rr, it 
be iouT]d in nlhrr plocrcn fhtin in intoiliiiAl nniicretiunt, it aba«ld 
ttlways be submitted to an elementary Anaty«i». 

Physiolofiittii Rtttitit/m. 

Oecurrgnct. — According to tbc rt»e:*fcbca i>f ^fel^lem sml 
Wi>)iler,* as well tvt those ;>f Tnylont thi» bodr ciuto ooty id 
certain be£0&r«, irhkh are obtained from tbe Liite«tJn«8, and eepe<- 
daily from the (tojnsch of many apMt* of goati inhabiting the 
Eait; otb^r lif^zoam cuntain clla^c Ac\d, 

Oriyin^ — WlicUici UihufdUa airid lake* ita oHt;in m iho bile» 
or is dependent on the u^ of rcunoua foud, ia na yet undecided, 
mncd ita similarity to the r«±iintt ia aa tf^^t aa to lh« reainoua adds 
of the bile. Tu analogy vritb ellkc^c acid certainly ■(>«aki In Caroixr 
uf ilA origin from die food ; if, liawevtrr, Tnylcr'n vi«w^ that mr^ 
cretioiis conlaimng Llhorellic acid arc frequently fjund in ihfl 
stomach, be confirmed, it i» obrious that tlicy canuol ove their 
origin to the bile. 




Propfrtiet.—Thv Mcid erjitulliBei in ittrahedra, afid nor* 
rarely ill Hquar« ocKhliedro, ii culourleftt, i-lrit«mn^» mid tmtAfy 
pultvnsed ; the orysrtals efDurescr an eipusuie Co tbd atr i tJie w^id 
(a bitter, leaving a faint ftwectUh after-taate ; it in soluble in "£0 
pvta of boiltn;:, ofid itt -iooo parts of cold water ; it disiolvea very 
mt^y in alcohol, especially when heated, and in 27 pana of nhet. 
Tlie! ftcidj in rryatatlUing from eth^r, fornix rhombic tablett^ and ui 
this form it conLains 2 aluma of h'aU--r. whili; fixiro akuliul it cryB* 
ti^liMS in tctralirdra nith 3 atoms of Hiitcr; tltc acid Be|iafBtaI 
froim alcohol by the addition of water ouiituiia S atonu uf wsIcTi 
which 11 loMC at 100^, while the tableu only toae I Mom U XhU 
tempminirr. Moreoirer, thia acid ttront;ly redrler» lilmua^ foMa aa 
19^'^t and at a hi£hfirtcniperaturetujdcq;oudecoiuiuMtio&; alioTe 
I ^^** it lo»e» ita atom of baaic nater, and n conTCrted into dioloidltc 
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sckI, and at S?(P it becomai oonrertoct intD dyalystn (Streclier*) | 
wliioa infl*nt<»l ^t bum with a clc*r Ham^, It dis^lvcn in Mtiphuric 
•cid } Bnd if to Um aoltition wc uld a drop cf lyrup 1 1 part of sugftT 
to 4 of vstvr), Ui« dokl anume* & beautiful purple-violet tint. If 
cholir add be buileil for sunir time wiiJi liydriH-liloric! ni-id ii i^n^^es 
to be CTTBtallmblc, and ts oonvcrtcd into the rcslnoua choloidie 
mddi ukI on further probn^ng tbc boiling, tho bodv, At tlie aame 
tinM thit it liMti tt« Bolubdity in alcohol and alkalies. al»o psTts 
whb la ftcid profwrtiet nud then form^ tti/thjMn, Dy ihe action of 
binliiig uitnc add^ It is fur tlie muai part converted intu capnc, 
oiprytict and cholcstcric acida* witfiottt yielding cxaljc acid or the 
voblBe acw^s of the fimt group. 

Cf/mp<Mtifm--^T\u% acid, which was firet obtntncd in a gtat^ of 
pnrity by 1)pman;-ay, lisvt i)rrn nrrntly tfjrAir^inpd with mitch rarr 
by Sueckcr-f IJc found that it irat coDAtitutcd li accordAocc with 
tbc above formula. It oonacqucntly consiata of: 

TArbon .„ .,.. iflBUinu , ., ^ty&liB 
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(ticntly the otomie weight of the hypothetical anhydrooi 
■eidfi ^-l^y^'i, and its naturftting eapftdtT=*J'0O5. 

Mulder^ frihiQ bill aiinlyf^cs of this acid, hsis deduced for it the 
dM fbfmub, C„I1^0« -I- -> no. 

Strccker, who by bi« adminiblc memoir on the hile of the ox, 
liaa done vi much to adTanco our knowledge regarding tliis very 
ubaean fluid, ba« unfortunately increased the cxtKlin^ confusion 
regarding cholie ncid by u^^'ig it the nrw nmnc of cf*ofatic acidf 
vrhil« beappUcs tlir iiArne of nhi^lic acid to nnothcT and nliich we 
•hall ftubM^ncntly describe* It vf^ howcrcr, true that Gmelin 
applied the term chotic acid to that acid of the bile in nhoao aalla 
he recoi^iiacd a tweet taate, and regarded it aa a nitro^^noua acid \ 
bnC the non-nitrogen oua arid fimt obtained in a slat?* of purity by 
Deniaryiy, vhir-h in IIa mode of pr^-paratitMi and in its properiiea 
13 id(^ulic«l with that which is here described, baa so loii^ bei^n 
known aa chohc acid that thin name ought to be rctAincd, and the 
nore so becauac the new nnnie of cholalic acid i* by no means 

* AniLd.Ctin. Phann Bd, »«, a S7M3fl. 
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moK fixprcsftive of it* nfiture. Vft tUerefore nUiii tlw defiociii 
tion wliicli Dem&rY4y, iu dbeuverer, spplM to h- 

Ct/trthifHiii'fivt. — Tlie cholatfS [>u4sesfl A bittrr wiil nl llic suiii^ 
time a alighUy &weet U&tt^i tbej itre all soluble in ftloohol. but 
w«t«r diaolvca onlj tbc alkaline chelates luid choUto of baryta, 
anU, 10 a very alt^bt eitiant, oholate of litno- Cholic add, with th« 
pad of beat, c3ipc?h the carhonio acid from inlutioiu of the alkaliiw 
carlranatea, 

Cteiafr <tfpot^h, KO.C^fiilj^Oifia obtained in adcalAr cryHtah, 
by the cva|K»ration of the aleoholic solutioiif or by the addi- 
tioa of ethcT to iL By spontancoui eraporatfon of the aijucoiu 
iolution it forms a kind of varniKli ; |>ie lalt is miwliible inaTieinesa 
of Mslutioti of putiuh, and oa the adttillon cf cauatic |Kitub ii 
precij)iuvtcd in a gflatinuut state. VJtohte <^ mJb and eJiolaff 
^ ammonia are very ftiinilar to it ; the latter of UifM two lalta Joaaa 
tbe greater \t&ri of it* ammoiua on mere ev^aporstion. Gidaie ^ 
Hme, u-litriL i.t1i!aiiied by [ireoipUaLion^ is aruorj}hoiis» but it crj'HUd- 
liftcs Ml Uic aJdilioii of ether. Cholate c/^trtr \% only very slightly 
■oluble in water ; it cryfltallisea, bowcvcTi from a boiliru; M>lBtioii* 

ProdveU *^f U» mttamot^osu, — Vhotoidic acidt aa it exiata in ita 
salts, i« perfectly iKom^rHc with ehoHc acid ; it U forrnvd aa «r« have 
already mentiorjc^l, by boiling cholic aeid wilh filronger acida. It 
mttft however, be obtained by boIUiu: togctlicr for aome hotira 
hydrochloric acid and that pf>ttion of tbe alooholic extract of bile 
wtiich it fireeipilable by ether; by Kolutioii in alcoliol and precipi- 
tation by rthcTr il n^ay be readily jiurilred. It la a peettlUrity of 
cboloidic and Lliat ill lift t»olnte<l state ito^ntAinx i>o bai>c vatrr, 
ani) may therefore be pTCparcd in an aotunlly aidiydrotia ttatei 
tt Cormaawhite. amorphoua, rcMnouifpulverUablcmaan wliichUliw 
aoluble in water, but dinnoli^^t freely in altn>hol, and sU;rhily in ether* 
The addition of water or i.if ethirr to the ikl»>1iuhc solution (-iiwie?i n 
nulky api>eara»ce, lyid finully 'precL|iitatca tlie acid in a reamum 
form i tlic alooJiolic tolutioa reddens htniti-i. When wanned, clio- 
Mdie add softens ; m 150^^ it fuaa^, and at 395^ it be««cMa eoi»- 
xtncA into dyxlysin, with th« toss of ^ Dtoms of water With eoi|^| 
ccntrKti?d nulphuiic arid and ttugur it givea llie same reaction a^^ 
cholic Bdid. Wlie^i divtilled wilh nitric acid, it j^clds not only tJ>e 
aaoM volablo acids aa oleic acid when similarly treated, but adtfi- 
Uonally eholoidantc, diokstsnc, and nitri>chaiie aoids, and ehola- 
crole (Redtenbacher*) 

Ita mUm \uxt a |nirclf bitter lasce, without any «uxei after- 
^ * Arm. d. lA. « nana. Bl »I tk I4a-IT«L _^J 



CHOUC ACID. 



131 



tuttt ; the Acid ia dupAftOcd from them by stronger acids, vtd eren 
by cu-honic add, ahhou^li, on the otiicr h&ndf choloidic acid 
cx|Mk cwfranic acid when beal«d vfith oarboiiates. The alkaline 
tallA ol Uiis ftctd are Holtj|>Ie in nter and in almbolf but not in 
dher ; Uicy cannot bo obtaWd Ut u cr^MAllme sUt^. CAoJuii<iife 
qfh^ryi^, althouih isoiacnc iritli Uic diolntc* ih not cry atoll iawblc. 
Rod is insolobte in wnt«r. Witli tt»rtha and metnllic nacidoM tbu 
abd forma ndtx vMcti arc aoUiblo in alcohtil but irxnUiblc in vatcr. 

Cya^nn C^^H^O^ (Strtdfrr), C^II^P^ (MuUlrr.)i» nbuiinrd 
from diolic or cboloidic acid by one of the mcthdda vrhicK wc have 
alrcttdy mentioned } tbe mtua tbua formed in extracted with wAter 
and nleohol, and dUaolrcd in ethtr, from vtUicU it ii ^^ain prodpi- 
tated by a]oo)u>] ; U la tiova uf a gniyiiili-vliilc oulour, and the 
ntent uf Iia sulubjlllv depeiKlb upim Lite Oe^ivo of lUt iiurily i it i% 
howcTer, itiaolnbte in acida and alkalica. Wbcn fuaod with hydmic 
of poUab, or boiled with on abjholio aolutioti of potnah, dyslyain 
neonvcrtftl into cboloidk icid. 

F\roiii Uic elEoloUlic luid of IX^mnri^sy, BerxiOiua han ^rjinrntrd 

actdap which be ha* namcd/cf^ find cftolinic acids:* bc^ like 

Eoldcr^ r^E*>'^ cboloidic and dm nn admixture of t^cac Ivo boids ; 

to be Rfiratted that Streaker, in hia ctbcrwiie adnirablG in- 

I, ha* not madft ih^t rc£ercncf- to tbc«c KubntanccJi which 

\€f deaerfe ; tor olhirr i-hrmixiH as nr!l aa M nhW may mpPAE. tic 

cipcrioicuta iuid con^rm the MtAtcmcnta of Drnv^hLu. Wc iliolL 

content otirMlvca in the prcavnt plEice, with indic^tinff the movt 

iiD|lortAnt ptiint* c>f diderctice bctnccn IhcM^ two oeidtt- 

Cftcitnic f^rui (C^H^O,, MuHct) f»raii whiti^ and bright 
ill, innnluble In \rnier, luid Mvliic^h, tm drying. la^iJinc; hiuwu 
ajul pulvcriaable. ltd baryta and icad^salta hart n tendency to 
eakc tof ctbCTf fti»d ere alimtt t/tsoiuHe m akokoi ; Uic amiDoniA- 

CiH of till' oeid aepante* aa n white, sApotiaceoua inasa, 
f^iic arid (C^I1|oO|o) formti snow-white flocculi^ which 
ben dried lAV4}uie jiulvemablc ; it is dli^hll) anluhlc in water, 
id its aulnbiUty in clticr u even le&a ihati thnt af cholinic acid. 
Ita baryta «nd lead-anlta fire nolabU in alcoAol* 

Jledteuliaeher diniilled nitric nciri over choLoidie ncld as long at 
TVpoart of nttrona arid rifntimird to h^ developed, and he frinnd in 
the receiver acetic* butyric, Talcri4nic {}) caproic, ccnanthylicv <3tpry- 
IJCt pdargonici and capncacid« [prcciaely tbe sameaa lie o1>tniiied 

^^■^rhnvMAJ^K virffiirltwlatltTT<or>l,MoAfllk«UiB a pn-n«Bficd aaiP«L~ 
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^«i oleic ocid wu ttlmlliurl^ tK^t^), Mud bcnides ihese, m h«»Ty, 
Btupi^in;^ t>i1, uliioli^ ulii^a trF^led inlli all(&li(3« was dn^inpoard 
into nitrocfiolit acid unJ cltolcchrnU : vthUt in tlie rdort ibert 
remmncd, » if proof tffiuiist tli^furtlier action of mtjic&cid»ox«i^ 
chofoidanic and cfiohsteric odda. 

Chclaertjie, C^H^N^Ojj, La a jtUow oil with n pungent, ower- 
powt-rirt^f (rinnainoEi'like odour» ditfolving readily in ■Icotiol Mid 
etbcr, but diflicult of iuluUon \i\ vr&t«r ; it is indifferent tovruda 
both ELcida nnd dluilic^ and b decomposed &t 10U° with Ibc deve- 
lopment of nitroiuaetci, aitd sometimes with slight dccm^pitationH 

N^rochifhlff fffjiotajrh, KO-C^HN^O^, ocnini in lnnon-pl!o«r, 
itqusretabletA, hwafaintly DvcrpowcTingixloiirrdccrrpittleAKt 100% 
lb decomposed when boiled with water, mid is not precipitAlod bj 
metal Uc salts- 

On pouring into a large tc»t glau tbe thick, brownish yellov 

.nm whieli tt-ninini iii tlie rctnrt^ it %rp:im|t?!i un nHiling into two 

hyors, of which thr upper \n frothy, nnd a>nnUt»uf crystals of cbo- 

k^nic ooidf while the lover ia of a ycllowiab Urown ootow, «dd 

and bitter. 

Chotoidanie nM, C^fi^^^, crysthllises in »tiny, hiir-6ke 
prisroK; when dry, it rcftembleH nsbeatoa ; it ii dURcult of nolatioo 
ercn in hot water, but dUaoWca frrely in kloohol; it rcddenf 
litmus, tuid is decomposed at & high tcmpcrstarc» but is unaffected 
by hydroclilortc or nitric ooid. Its snita, even thoM= of the dlMdics, 
tr« insoluble or difficult of solution, nnd do not crystoUut- 

In tliis yellowish bruwrt rnotl^er-Uquid there uv also oontsjncd 
oKolic acid, a re»ifioQs miuA^ aiid cholc^itcric octd. 

VhoUtttric acuit C^H^O^.UOf occurs u a lifht yellow masi^ 
resembling chernr^j<3un f it has a well-muked acid and bitter ta»tOt 
mUtracts wsterfrom the air, dinotve^ both in wmcr and In alcoliolt 
the soluticn Winy of A yellow ttnt, and decuinp<iH-s when heatrd | 
itn aanipoujids with alkalin and alkaline enrtiis do not cryitallbs, 
and are tdubb in water, but its compounds with metallic oxidca 
are iDsoluble- The uIvot-mJi dissolTee in boiUnx water, from 
which it is deposited, on coolings in orystalline Incnistotioiis. 

iVrjp4ir«fion,— -Cliolic acid, vliich occurs tu i)iis bile conjugitcd 
with nitio^cnous bodies, is most rettUly obtained by Uitling tbe 
resinous niaf4<4 prccipiitatcd by ether from the alooholic Bolulioci 
of the bile with a dilute solution of potash for twentr-four to thirty- 
six hours, till the potash-aidt that ho* separate<i begins toeryttalti*^ 
Tlie potJMh-uJt miist then be disKiKcil in water and the odd 
iwovcd from it by hydruchWric acid. By the additiun uf ■ few 
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tt\^r, Ibe aicni which irms pfcviousif rCMnous Ixcoroes 
EW» tolici. And bdmiu of trituration { it muHt }*e pclverUed, 
■lalied wiiL vr3il«r^ rtfrr pu Ubed in dcohol, Ami rinnli)' trutfd 
mth tt little ctbtr id onLer to rcmoTfi any ooLouriti;} matter that 
mftr be Attached to it. 

7W/«. — CKi>t>c md tvea wken not perfectly pur© niay bo reoog- 
ik^Md by it« reaction trith sugAr «iiil kuJphuric acid. Thia r?ftctioTi, 
¥hkli was first discovered by Petcenkufer.^ uccurs wilh no other 
iubst&nc« tlian cholic acidi it b, howeTer, peifcctly iiuEnbtcriAl 
vfjctltcr the clioU« aoid lie olrcail;r nveUunorpboscd into choloidic 
icid, or vhuUior it be combiri^d with its Adjunots^ as a conju^tcd 
icid, Henicc w« can apply thia admirable t^C to discover girncrally 
cither tbc prcncnoc ol bile or of oneufiudcnvativcH. The f»l lowing 
» the best method of proceeding. TIjc alcoholic extract ot t)i« 
iaid to ho tostod for biliary matt^ must be dissolved in a little 
■rater, with vrbich nc mtuit then mix a drop of a lolutSott of su^^ar, 
iin the projuirtion uf I part of nugar to 4 nf urnti<r) ; avid pure 
Bn^linh suIpliuncT ar_id, free from lalphuroun actd, mimt W abided 
]>f diopa to tKe mixture I the fluid now becomes turbid from the 
Mporation of the chohe acid, but on the gradual addition of sui- 
pburic acid tbe turbidity diaappean, and the fluid ^^n b«oomeft 
pgrfoctly clenr ; for tlie fint few momcnU it^t colour vt yellowi«hr it 
rery natm bowKver hKi<i)intn iif ■ pair rhrrry <to1(mr> then of a deep 
camunCf of a purple, and finnlly, of an intense violet tint. As, 
indccdf in all i>xperiment», somi? practice and attention to uertain 
roica are rec^uisiti?, without which we may cuily fail to apply tbii 
Ust suceeioifully tf> llie detection of b'de. For InatAiicef we must 
avoid the addittuEi tA lou mudt siii(ar, ai tliui U a aubstaiLce which 
11 ca»ily rendered] brown or bUck by nulphuric acid ; and wc must 
be capccially careful, ju FettenkofL^r himflcir ahowedi while adding 
the eoneentraied mtlphucic acid* not to allow the tern peniDir« much 
to exceed 50^ ; but the rcoctioti equaJly fail* when we e&rry our 
(mat>i>n Unt far, hitd uilenr[ii. lo uvuid aii) elevation of lem|)er&turo 
when til e ftulpliurir a<:id ta nddcd ; indeed, my own experience 
leadi mo to bcli<]ve Uiat an elevation of the temperature nearly to 
SO* ii mjoiti^ for the suecefts cf the ezperiitient. Shoiild the 
finiil at first auume only a cherry-red or a de«p carmine rinr, tt 
mvBt be alknred to bland fur bitiue tlinct after whicii the intense 
violet colour bcconicft docloped. It ia, murcovcr, immaterial 
which bind of togar i^ oscd for i\m teat ; acetic acid may also be 
naployed in place of tugsr. 
^^m_ * Au.4,Cb B.Phann. 83. «l.&«oe«. ^ 



RESITCOTTS AOOS, 



Van den Brock* maintninn tbnt the rCAcl^ott al^o talcn witK 
Itrc biliury mutter imlcpi^nUtntly of the Mi^ar^ l>at 1 h«v-e ncrrr 
ilinH tJiu to he thi? cute; nithuut HUgni tlic daul li&a «t oHial 
attAJniMl a reil or rcddtsK brown tmt> but ti«vor th« ohttncCemtk^ 
deep violet u;>loar. But altliouj-h ran don Broeic is ktobr on XbAB 
|iciint, lia'W are ottwr reuoDH vby liU view i» comept, thftt thb 
reaction is 'iDit\iii\lt:Me hs a Lnt iar xui^ ; in the fine jklacc. becvisc 
vrc luivrthe aoine reaction when other bodi^.&sfar in»luiuet«c«Cic 
nciil, are sul&tituted for sn^r, an<U MConJIy, b«cAuto m hsT« nuuif 
better aztd more ocrtiiiu meant of discovcrini; Uiis aubetanc** 

l!'k should be neceH&ry ia ttrpnrnte llie choUc acid from the 
coiijugfitcd bUiary aciJb, or from (.-liotatdie acid, as n t^Nnctiinea 
roquircd in the cznxninstioii of the blood, urinei and cicrtmrnta, 
the beat method t» to acidulntc thr; alcohohc extnct with a Uttlc 
talphuric acid, and to «rtraot with eth^r, in which the coHJu^atMl 
bili&ry aridn And rTiolnidic ncid are nil hut inioIuUti!' An the ch(»- 
late nf tiBr)tn in hoUihU^ um) cryHtallunbtcr which i% not ttir cavr 
vrkh the cholOTiiaU,wcroAythQtaa well m bytliccryalalhs&btlityof 
Ereeeholtc acLd, rvodily distin^Hh hrtwecn chotir and eholoit&c 
Msda; the t)«tkry ucidit are ni>t only perfeetly in*«>1ubh! iu ctbor, 
btti one of them, when tjoilecl with potajth, yield* ammonia, and 
t)iG uther, irhc*n limllHrly tu'»t«d with hydrm^lorio acwl, yirtdi 
Uuxinct irhich> m wc shall poracntly show, may be cuity rtoogniicd 
under the micronoope by the form of its cryvtaJa, 

Ocetonnct^ — In Uio ^iie wo neiLher find cholie nor e)iolotflie 
Mid uolatvd frotn iu rospectiva adjunct ; henee ejtijer wuhin the 
animnl htxly, in thrgml]43ladcier,orafierremovhl frooi tlieofganim, 
it sccnis lohaveabtady (lasBedinloaatate of deconijMisidon^ orebe 
one of thcao aada must hare been produoed by tbc tbcoucal treaty 
merit to which tl^e hile haa been Mlnjected- ^H 

In examining tho bhoft and iba urm of patient* aaffermg friMff^^ 
dionuTk in whicli ilw Vnct in nut diractly implicstod^ we not nnfrr- 
(junitly inret with >ultriUinrv» yielding the abovr-^lcMiribed rcadian 
for bile ; 1 havoi however, never uti*tie<l my^df in nucb caaeVf by 
ftny meihod, that either the one or the oilier of the bibary acUU 
OQuLd Im n<crfni««d wi;h certainly. We «hall treat moie fully nf 
the uceurrencu of these bilUry inntlent in tlie bloixl and nrine in 
ourolMiervutionsoci tlieeonjuKftled biliary iioids. (Seeabo'' Blood ^ 
and '^ Unne/'f 

* lUlks^iaib* ItoltiaeiL Ulf«c4l a P^lvU. Iti«. A. lOO-IBt. 
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In hesLthy wHd txcremeniM Pcltciikofn* fuuml no anlMbiiMx 
pclflin^ diis tnliAff retction ; thtdcjertionamcues oTtfiArrliccmoci 
the ctiicr Ua^mi, aiv9ty% contnit)cd a •QUtanoo yicldb|^ this rcM^tion. 
1 httw, how«r«r, &lv«y« btcn kbi* to detect s little cholic ajdd in 
prrfrrlly nomwl cxirrHnrnb. 

Thr olcoHoKc extract of prcviouily (1ric<I solid excrement pre* 
MnAcd no mctioEi witli 9ul[>iiiiri(; &ci<l and snqfiu ; l>ut int furttier 
MftUn;; thit extract vfith ether, and on pim/yiiv;^ the f«aithie of t^ie 
Mhereid lolu^ion^ by meatiA of urater^ fram the fatty w\d% wMcFi 
Kre aUajfa mlxnl wJOi U, I found llial the ai^uevtliAl uuiiu-tElmtnl 
aqoeoue loUtioa (of thb cthcrc&l extnct) |>rct«ntc<l the biliary 
reaction nwMt bcftutifally. On ^inng a larger quantity of niaUirial, 
tfae acid vas obotioed in a CTyvulline stAte; an it yielded im am- 
inonifl w^cn ir^jilrd with por^th^nnfl ra tt^ liEtrybi-iuilt wa« icilublfff 
il c4>iiUl liurdU bavc ^'ii anv other iLjui cbullc ftcld. 

In the ini^Mtin^t €4tnai vc aixt detect the piT»cnoc of bile in the 
centcniB of the vbolc of the %mn1l intcntiiicr. \vy llw adOitiun of 
tttlphuric actd to the alcolrolic tixtraet^ in thi* inunri«r nimxa 
ilru^ribnl. 

If 1 HjcKUt rtcoUcct, Peltenkeler informed me, in a printe 
coixunonication, Uiul hv hud aJrewly mode this observation, I 
have npe&tedly oonTJn^ed myself of it« acoumcy in animaU; in 
^ case of an irita«tlia1 (inula, where it eouM not bt; <Ietcnnined 
with crrtaiikty wiitfUirr tlic ]ierfuriil.it>u wai in tite Aiimll or Inr^e 
intcatine, and wbere no coiicluaiun could be dra*An from tim absence 
of YiUi, the <IU];ijceia wna c^itxbliaiked by lUc t>iEe-ttsU It vva* sub- 
•nfoecUy proved ibat the fistula occurred in the ^vnaW inie^tine. 

Tliit Hibsitancr* roniAininf^ or Tirlciini; rhnlir iirid !tt»mrlimwi 
uccur in t^uchtwHf, requires no proof, as the hlood is frequently 
overloaded with aac^h matten. 

1 will here only imrntion that in the dropalcd ttcudationx oceor- 
ring ill a eoae of gmnukr lirer^ and in anot^ier case o^inmiJBdency 
of Utt miLnd valves vrith ^tojijiEige of tJie bilkry ducta, 1 found a 
cotuiderable «juantity of biliary rrwttcr. Thie subject is more fully 
nottoed in the clapter on '' Estudalicua." 

The preeeoce of biliary mattem in morbid JtaJivo nnd e:rpeclcr*i' 
tkm, ia aaserled by Wright,t hut has not bnrn prorpif- 

Ohffiti. — As He [DUaI rctarn» in n future pa^, to Oie different 
opinious nhicJi arc mnintAincd rc^rvliTk^ the origin of the cvcntial 
conitJtuGnt« of thp bile, we Khali here only not^ec »uch ^loints aa 

■ Arm. a. O. Ih I'hbnD. Bd. 63, H. 00-M. 
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chcmicftlly citicidatc (he formation of cbolic acid. Th»t cWlc uul 
chol<udi« ocida proceed from conju^ti^d bUiary acids, ha^ been 
ftln^ady in<M^tioiird ; but accordino; to lb«i th^retk*! vievs which 
nn* nt pri'-^r^nf, mnintninofl, choljc dcid rxUu pr«rfornwt in tbCM 
biUiuy ncid*, ju&t aa ill rvery conju'^ttu.'d acjd wc rt^ard tlK true 
acidifying group of atoms 03 already f>rmcd. Withcnit aUwlinf bcrer 
lo the question whether the bi!c is pnmnrily formed in Uic blood 
or in the ceUi of thr livpr, wc will mrrcly enquirv what (oh^stanrrs 
in the nnimnl hridy yirld tHat group cifatomi whirh wc! mil dtotu*- 
acid? Even if man^ phyviologicnl and pathological facta did tmt 
support tlic rico' that the fata yield the principol niMcriol for tht 
formatiori of tlie bilo, tlic oxpcrimL^ntt of whioh wi* hnvc 
mention regarding the pmducti of oxidation of cholJc itnd cboloi^ 
BridHj nmilil Irml u\ In ihe ln-lirf that thpnf IkkIi™ ura dosclyall 
to the iaXs^ null ^njicciaiiy to oleic acid ; for wc hare seen that 
tcnbochcr ha^ obtained from choloidic acid when trcotc^d with niti 
acid prc<riKcty the %axne ^'ulnlilo acndi (of the firvt grotrp) a> wci 
yielded by oleic* iieiil under liroihiT treatment, ind«p«nd«ntly of 
other npci^ifie Bub!iUti<?e!i. TlifsR latter may appnijiriately he 
regarded ns an:iing from a group of ntomi »till hidden in tlie choilk 
tcidf which i^roup muat be aosumcd to l>e an adjunct in the cliolic 
acid. Kor if it be not improbnble that vuch umple adds ajt acetic 
acid, btitrne ncid, fce.y are to be regarded as conjugated acids, we 
are a1ni(wtcom|K'l1rd Ut r«^rdan arid liki^rbiilirarid with lo high 
an atomic weight, ntid su oonaidemble nn amount of oxygen (that is 
to say, with so «mall a nutufotinK capority) ai u ronjut^lod acid. 

From the cimimotAncc of chohc acid yioldinjc these pro* 
ducts of decomposition, we may conjecture that it is a conjngiAecl 
oleic acid ; anrt, mutuming thin to be the autt*, tlicre mtuuns aa the 
adjunct tlie group of atoms (C^^llj^Og— C^fI»Oj=)C,fngO^ 
whoM pcr-ceninjcc compn?iinon in the lamn ta thnt of the choEe** 
tcnc acid found by lied U-nbac her iii thr prodticts of deconn position 
of choloadie acid, and which is therefore potymerie with it (for 
Cj^HjO^j I C„H^O,=3 '. 7]. TliMt such ihilymerie groops «f alums 
frctiucndy occur in tbc animal body as runju^^aUd tfv»mpinii>cls, is 
obriotia from Streckcf't* discovery, that hippuric add is, liko the 
unidca (tco p. 56)* d«<onnpoa6d into nitrogen, water, and an acid 
whoM composition wia fouitd to be C,,n^O„, hut which probably 
exists as a bydmte C,pll,Op, and in that case is polymeric with 
diolrstrrk ackl. llmt cholic acid is oleic seid conjognteJ with th« 
Atomic Eroup Cj^HaOs is merely a hypothetical vicir whicb. 
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fovaded on certain chemical Ewrts, may neem to indicate & directioTt 
for future experimental investigatioAB, IraE cannot warrant as in 
arlrancing furllier in this domain or (h^ im.-L|fiiiacioTi. We |Kjat-> 
putifl for Um picscnt rutcriiig into lite cuiiuJi'mUuii of ulli(?r 
hT^pothc»ca tending to cL^dttto tlie onpn of tJi« |^ol|> of atoma 
conjngat^ wich obnc uid^. 

W« must ncdeuuilj dtfvr our remarlis on the poRsibl^ tive of 
riioltc acid in th« animal body, til) we treat of the Maes of tlic eoii- 

ited clioUc acids and of the bile gcTicraJly. 
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Sub»1«nccH of thva nature occar principally in the vc^table 
; ihOM re^uinnft a notice in nnimnl chemistry jire atmofit 

only artifieisd productit of known nnimal mutten: in sut far how* 
etrr, an they, Uki? mwiy of lh<T niridn whi*-li hnvc hmi nlmifly 
dcicrihcd, tJiruw nmch li^Ut on the (-orintituiitjn of Uic htKhc^ rrmn 
which tii«y arc derived^ they rau?Tt not be paanctl over in & work of 
thb nature^ Aa tber« exi&ta no uoc alkaloid vtithout nitrot-ooj tha 

icity of thli claat of bodlea may be ref^rded ^9 c^enTinlly 
ii<liii|: on the AinuuTiL of ttJiro^rn wliidi they i^utiUuit ; and in 
fuftJier confinnation of thb view, we may bring forward the fitct 
that the (AturTitini^ po^vcr of these bodies ia perfectly independent 
of th« Amount of oiygcn ^hich thcy contain* Indeed it rather 
dr|M;nHft in tamt raira on the ammmt of nitrogen ; thnt is to iity, 
1 equirftlcnt of the nitri^cn of the ha*c fei^inre» 1 equivalent of 
add m order to form a neutral suit. HerEeliua has, therefore* 
advanced the opinion that the nitroQ^onoua bases ak merely 

nionia-conipouDdsi, with either u nan^nitrngenouii or a rntro- 

ooa Iwtly ai an adjnnrt. Thf- prindpul argument in favuur of 
licw is, that these IjaAca, hke pure free ammoriia, cannc^t onite 
th cayi^en acid8» Hiiliout amiultnr;eou«ly tuaimilEktiTt;; iui nlom of 
vat«r, but that, on the other hand, they eon^bine with hydrodiVirlc 
and n<lwr hydrogen acida, wvthout a vepararion of ivntreT finally* 
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thej rewmblc nmmapia in Uii« rreperr, thnt the CDmbixution of 
thi'ir hy-dnjch]i>nt<*f< wilJibLdilonde[>f platiii^n,Bre, like Aniiiiankr- 
chloride of platiniiui. difficult of solutior. Moixotct, that Ui« 
nitroi^en ii not the direct c;iiuc of tfic baiicity sccim proboUef 
Erora the circiimi^tAfico tliut tiic ttaumtini* potrf^r of th« KabvtAtice, 
€v«nwhpn it conisins w<?ral eqiij^^tlenu nf nitn^nT for Uir tatiA 
pftrt oorrcsponds nitli only ono equivalent; 90 tint nnly Uiii one 
«r]uiijtlcitl is to be rf^ard«d »s pertftiniiig to the BmaiooU, tixid tht 
rcmaiiidcr of the nitcxi^n to the ftdjunct- 

Thv^e o^anic hsmc% nr^ divisibU into t^'o lolcnbly «YU«maTked 
groups, nrordiii^ n% thrv rontnin or nrt itcvdicl iif oxygfrn : ai the 
furinrr nrr, uitlioiit r:inrjitii)n, vijlutdr, imd the latter BOt 
mi^t a\Mt cliiwi them m voUtile and non-'Volfttilc booes. 



No5-oxTomo€e Atuioine- 



Tho bodipa of this f^up «r« totv vmiUr in thtir ctnpiri 
tsoiupotitiLin to \he nUnl«v> wlnrli ire Itnvt already d wc ribeJ: in 
their rational oomposlti:*!! thcr« cmut honrcrtrp be i>o NmiUrity^ ■> 
tkwj m CAscntially diS'i.^rcEit in their chemical prapcrtita. Tkt 
altriKva iwrvr abow luiy biLiic prop^nies^ vbU« the alkaloid* cannot 
bo dooontpoaRl into oxygen neids and ammonia either b^' nddt or 
by alhalirft, tinr with |)i«tAi«iuro do tJiey fonn cynnnk of (MJlaNMuni. 
If, tberelorc, herzcliLin'i view, that the nlknlinda mtc oonjuj:aicd 
unmoniaf &>d a coiitinnabon in any subrtancc*) it miul hv in Xhe 
norH03iTg«nQtis alkaloids, wbioh tn all tbetr oorobining relaliona 
prtaent mj many ar^alo^-H with aiamooia that ure mi^t repur6 h 
as Um repnaeotMivc of ihia k^ouej. Evm the iDirde of i>Tepahnf 
oeiUan dkaloida. a«, for inatancd thiouna&aunc, afTorda endeiboe ^^ 
fanniT of thia vkv ol tka subject. ^^| 

U U wdl known that, on irealing cyanic aeid vltb poCai^ 
thm IB a dcrrlofMiMtnt of annnonia (C,N0*HO4-SHOh-SKO= 
9K0-C0f 4 H^N) i on hcatinfi: rynnat^ of oxide of methyl or ey^ 
nRl« 0^ oxide of cihyl with potaaiJj, a RUoikj;ly \mmc alkaloid* ntaikr 
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ki acnmonkftt b ]>ro<lnced; here vr fed adnii>st compelled tu aauLimc 

iNt MDQMiniA is formed tmrn the cynnit? nad ju^t zu from the frcit 

, uid Chit ihb ammonui in ci>njugnt«<l mUi tbc car bo- hydrogen 

thr melliyl or the ctiiyl^ (^fH, or C^H^,) Knd Ujiu produces Uio 

Um presento perfcrtly aimiUr Tcoctions^ when trc-«itcd with 
dkftlicA it dcTclopea ammonia; mnd Wttrts* has ^hovrn thftt these 
■Ikalmds IQAJ be pre|iftr«d in inch Ji maniirr that accuIc of urrii, 
vbm faetted trich potaub, thnll yield t)L« stinw alkaloid u i< 
4>btJUiieiJ liy the ^t^tion of pousJi on ejftnatt-^ uf oxide of mrthyl, 
Dupely C^^Nr wliile oiet&cetonAte of urfto, »imilbrly rrcfttrd, given 
tht ntne alkaloid aa is obtained br the actum uf poumh or <-yAnnte 
of oKide ol «thy't, namely C^H^N. Although xiivta nubitAnecii nvty 
ler be re^pnlt^d u pertaining ta tlie eUu of ettierv if) whielt ttte 
yg<?ii is rv|)hiL'ed liy amide, C^H^^O^Cf If ^.HgN, nr hh ummania 
in vhiL-li the Uitrtl atom of liytlro^ai ia rcpkccd by inetby) or 
ethyl, the motit tiiinpl« and probalilc expUmatioix iivemB to lie, tUnt 
they should bo nif,-arded oa eotiju]!:at«d ammonia- (K»m|K>uiid--i 
e=C^H,.HjN, and C^H^.HjN, 

Aa waa already mentiuiiedf we ^lall here unly notlcw tlinsie nikii- 
which may be obtained from the deconipoaition of cvttaiii 
animal matters. 

Many of these volatile aUudoida are liquid, like the nitrjIcA, 
but moirt of them nre cr)staUisable_ They have generally a naa- 
a»>ui oJmir atiil &» Aerid Luniini^ tH?ttf , nr t^ili^htly uilulile or alto* 
' gethcr ifiHulublc ui nater, diiiAulve readily in alcoiioh ire nio^t 
soluble in ether and in fatty and t^olatilc oiLai and reiict on ve^- 
I table oolours. Their aalta are. far tlie most part, oryHtalliuibfe ond 
, r cftdilymltihle; but their eombinationsuith bichloride of platinum 
^Hve nearly or entirely iniolutile. 




An I i.tNB, — C, a H ,N. 



PropffiUt^—Thii alkaloid f^^rm-H a L-oWrless, afronjelT Ttfuirt" 
inif, oily fluid, «'i1h an arocnalit utKiiir; its Tipet»ific (;ruvity= l"0!^», 
tl r^mahn fluid at— 20°, evai>oraiM\ery rapidly at anordmqry tern* 
pvfaturt. hv}^iit\ iv boil nl lA?", dinvolvfH Hli;tlillv in uiili'r. artd iti 
v\<ij prcjraniicoEi in aWUol and ctlier, ix>anulaii:s albunicii, dis- 
solves pboaphorua and sulphur, and colours Uahliu (Georginn) pnpCT 
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grem; when exposed to tlicatrU b«coiun yellow^ antl iiconveitccl 
itLtQ n rcsi^oua moM; a tioLution of hypochlorite of lime, on tbc 
addiUoTi of a feve dropef&^euiDca a violet colour; with nitncacid|On 
tho other hand, Aniline yieldi ah indi^ colour, snd, b^ pftdoiig«d 
lictioTi, is c^nivrieil into pionc arid; with dilaio chromic wrtd it 
7ielti>i H hlufik ur gmiiiiah lilue previpiiate. 

Compwitoih — Accurding to the ftborc fovmtilA aniline cam- 
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Ita Atomic wcight^llfiS'^. iWcordiu)c to Bcrsdius, 4aiHM 
eontiistfi of Aminoiim cunjugntcd vritli a cttrbo-liydroj^n sCigH^- 
Ct^m^mrifc/ft^^Aiuliuo formt very clnnLCtemuc, and, tor tKe 
moKl purt, pTystulItiaUIc lialts, both with tJie oxygen and the hydm- 
^eri undi ; iu lUt^ furmer^ but nut \i\ tlic bitt«r caWi tlw ttttu 
n^ilaiini; an atocti of water. 

'Hk' anAl[>;-y bct^^'Ccii &ndiTio and nmimittia U furtlter »h<nm tiy 
the ciicumstitiiro iliat tt, like tlie liiUer, m^der certuii condittonif 
may lose a |x>Ttion of its hydroffeoj and be converted witJi an acvd 
deprived i)f a porLton iif iU ijxy;!^ii (and ihiTefore «illi ihc funna- 
tion of irater) into oombititiliot]>i analu^oviH to the amidea, 
the tenn aniiidiM tiaa bcren apptkni. ((Jcrhardt.*) 

At th« clemcikt^ of cyaTiate of aminoiiU, iminediatetr 
arabnmglit togetherj group rheniselvea ii\ a difTereitt manner 
foTfii lirrn, ui cynnic add and anilioi? du not furm a ftinipte salt, but 
A body, from wbirh ndtber ni^iUiie nor cyanic acid can Xtc aicain 
obtained^ namely, anthue-area, Ci^H^N^O^* (Hobnnnn.t) 

Aniline may so atBimilate eyonogen that the latter tnay be 
re^rded aa an arljunet, tbe newly-^formed body^ eyaniline, enu 
rrtainrng ita bnnic pnijicrties- (llofiuaiiit-t) 

jViiiliac pn»Wdy aGTorda stfoti^r erideiicc than anyotbcr bodf 
yot exaniined in reference tolbia point, in farour of tbe 0Ub>titutMW 
theory, 4inee tint laerely oQie, but *exxral of ita equivalioitt of 
bvdrogen, mxy Ih? replft**ei:l by chlorine, hrnmine, iodine, or hypo- 
luuic MTidf witbuut tiiC group of aU>ntit rulirely loHir 
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(Holnuniii* iuhI llofmann And MtuprBU.-t) FkwUv^ 
• TiMc Ttu b««T] ducorercd in urbicb aniline n oomhined vrtth the 
djuiK-t Cjftinilidr, C.^ (IlflCy) N; to this di^ nfiin« of fn«/ifiti/ni« 

Piyparotion-*^Tltki body vfiy fnijuenLly on^um as i« prLKltirl irf 
tftf <iococ»poMCM*n of nitrogcnotia nutten; thua, for JTiAt&nce. it U 
tend unong tli« products of the dry dmUUiiti^ii of xrnimul 
aifattfMnceN, %% bone-oil (And«noB.)). Am U had previously 
htttk obtain^t in various vrayif it n^ccivod «ctcm1 difTcrrnt named, 
B* ryttno^y Ac-nriAiifw, and ai/siattinf. Ij^forc it* icioittity wi* fully 
ntablislicHl. Il lit moat family nltUinerl in a state of purity hy 
healing wilhfftnllk toiJ, {C,JlrtN0,+ UO-2(;O, + f;,.jH,N,) or 
phcmite of ammonin, (H«NO.C\,H£O^Jil() tC'i^ll^N,] or from 
mtrobctiiide and tulphorelUct hidrciKcn, (C,^HiNUi i611S=l>$ 

?>«/«. — Wtf Imvf ulrevly ptiinleH out the minticr in which 
aniline rcnctx nith hy^iui^hUrritc of hmr, ami nitrii: and chnimic 
adds; by thc^c tcsii ^^-^: cmi CAflUy rcco^l^o it even when it is not 
exJiibitcd in & perf^tly pur« ttate. 

It i> rvfuarlcable thnt this sub^Tanc**, uhidi affects the oj^num 
to tinpli*UKani)y from itA unii^ll nn<l tnate^ shoald, skc^ordiiig io 
W^^hlrr aiK) Prtinch*^ cxpcriinciita,|| hr fn^e fruui nil jjuiiHicuiua 
acQon. 




PicoLtxr.— C^,jH,N. 

firiirr.' — This boilv, u-lii^^h wui f«rriierlv (*(lUed pymJ^ rti 
also fl tJiin fluid, having a pertcLratiag, rarikj nrtimatic- LJiIour. ami 
a bufning biUcT bMte; it rcmtunn fluid at— 20^, evaporates at lUi 
ordinary tcmpcraturo, boiltat 133^, and iLi»pcoit;(-Emvtty^O'955; 
it tunt^ red litmuh blue, dooi not change on (xpo^urc to th« ntnio- 
iphtvie, artd docn not rouguhti; iilbum^n^ It in not crrtloured by 
dtloride of lime, and cxpericnf^t^H no ultcraliim from chmmir arid. 

1t^ CumposUhii rctrmhlcs that of aniline^ 

Cornel i»^i/mf*- -With acids it hrmtt hitter In^tin^ wJta, soluble 

* Ana. d,Ch. u. rbcmu, Vd. A3, H. iO-ft?. 

+ IbM. Bii.ft7.S.ftll-»l- 

* IM'I m m,i< 5l-7H.Bn^ ltd (TO. S. ]119*X7A- 

I Ana, <1. Cli. IL riuuiu, Ud. Oft, 6 3«0. 
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in vuttT and alcohol^ nnd pftitiftlty dcIi^uoBcent, ilthougli not so 
ejiiily (?Tytrn)li«^ ftx tlioso of the bnilinc. And 1«fls readily c)nng«d 
by tlic ncl.ion (if the air. 

I'rfparatwn, — Tliia body w»s firat (jbcorcrcd in cotd-tar> and 
suh»cqiiMitly m the prndiict^oftbc (distillation of boncnfronn vbich 
t^ie fat hbi 1>ccn rcjnorcd. (Andcmon*]. It t% obtained by ft«^ 
tiunul dixlillntton. 

This IkhI^ U i%(imcrir, or rnOirr ic]rnti(ml with tlx' anitimc OT 
im^i^ifv^ C la'ljN (ace p- SO) obtftincd from nitrobtnainic by 
unmoniti and sulphuretted hydrojccn; this tKnaidtnc roott itot be 
confounded with the lenjndine^Cj^X^f^, (see p- SI), nlilcli wn» 
obuiiit^d by Zinin,t from aAobeniide, amiLionmj and ftulfkliufvUMi 
bydrngen. 



Pbtinixb.— C,H„>K. 



Propartit$. — This ft]kn1ui(3 is. n colourless, highly refracting 
fluid, having a Hbarp pungent odour nnd taMi:; it IniU at J^, a 
euity soluble in water, alcohol and ct\\er, girc« a blue tint to red 
litmus, i* the ttrongcnt base of all these alkaloids, and is not 
ooloured but d(Nx>Ttig>o»cd by chloride of limi?. 

ComfotUiQn^ — Accordirtg to the abovn (onntila it consista of s 
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lU atomic weight is=900'0. According to Ikfieliiu, the Uieo* 
retical formula cf tJiis body voidd hc^HgN-t'^Hv 

VofnbinatioM. — The compound* cf pctinine vith adds af« 
nattily crytCAU>«ah1e, unafiected by the atnuwpliere, and solubk in 

vater and alcohoL Chloride of platinum and petintne, P.flChPtClj 
form* gnldrn y>^lluw oyitaU rciBrnibUng iodide of \eailf P''*^ 
soluhU IJI njld water. 

Prepaniion. This bacsc is the most volatile of UioM yieJdfd by 
|h« dry diatillation of fi«httiiioas tumiee. It is obtained from tke 
mixtura of basic bodin and uninonift by fractional dbtiUation* 
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Pew aub9tnTLcc« of tim group belong to too-cbcmlitrf ; but 
thcf arc more importunt tn reference to phyaialoicici*l oJicmistry 
liiAJi the :>oii'OEygcnoa8 aUiftloidji irhieh v>-c have jiut cotiBidured, is 
Ihty havr citSer been found pfWVirmivl iti tin* aniiojii iKidy. or arc 
ible to thrriw cnnMdrniblv Uglit on the* f-firiKFitutinn nf thir Hub* 
ftUncca yicUlinf^ thcni, and on organic chemistry ^nieralty. We 
thall thertforconly consider io nny detail the following aub^tancca, 
m-i — crmtiQCt erc*tinm^, tyrosine, kuctne, Karcoftinc, jclyeine, 
(glycocoll) or«a, guanine, scamhino, taurine, and crittne ; an<l here 
it iriti btr nKomtmry to obtnin noinr atv^nnintumv willi ihr ^nit-ral 
ehcciicai rdatuHaof all tbcM bodies before wc enter upon the eon- 
aidcratkon of each individuAlly. 

The oiygenouftalhftloids do not yield in respect to ihrlr lin^icity 
to thOM OOV^taming no oxygen ; for nmny of th<?Kc iKidies nut only 
Mpftrat« the oxides of the heavy motaU frnm their wilt3t hut h1«o 
1ih«rat« amaiouia. TJi«ir hd^icily, honrcver, exhibits »uch j^radual 
<fi3ereiioea that no accurate line of deinarc&tion can be Uravro 
between decidedly basic and indifferent [utro^nous bodiefti Thus 
toocine and creatine are perfectly indifferent bodies, wliJe «ar- 
eosine, which U liomulj^usi to leucine, ami crc^atijiiiLe^ \vhtch is ao 
similar tu crentine, iktv KLronKly baPfiL-; hut ua the^e tiidifTerent 
budiea present a close tlieuretical relation to the haaic hiHlics, or 
actually poaaeas vre&k bwic properties, we ^o not titmk that it tf 
cxpctfient toveparnie theiD. 

There it no direct ratio betweentheftaturatln^oapDciiyof T.he«e 

bodies ajid tfie <juuntity of oiyuien or even of [litrogeri that they 

contain^ fur in creatinmc, fur instance, only lEic third port of the 

^ ritrnjccn contained in tlic body corrcaponda to tlic tuituratiii;; capn^ 

H city, while In xantluno it it the fourth, and in j^uanine only the fifth 

H|mt. In th^xe bodies the nitroji^en may be skmikrly iiicorpomted 

|V with other elemenLs A.*i an udjunr^t of llielTaNe<; thuH ue have Hceii 

tbat nitrogen may he artitirkHy added In aniline under tJie form of 

cyaiMj^cn or hypomEnc acid, and that liarmMiTkc? (from Pcuanum 

barmala] takes up hydrocyame acid WLthoLitchnEiging ita saturuting 

eapocitj. 

The grrater number of tlie idkuIindK cnntaiiiing oxygien arc 
i-rynitalliiablr : naac nrcfluiil ait an ordinary LemjierLturei the ma- 
jority have a more or Tc»3 hitter tfutc ; not Ixinj; volatile^ tlicy have 
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no odour; nil ore nolublc in altToliol, >l few m waUr, And rKiQ« tlud 
vre have berc conndcrcd, in ether: uUhuut^h moat »lkaliHd» act 
T^^etable eo1our«j non« of those under conaidendoiv 
cTfAiiiiltie and swocwine, exhibit cliis pro|>erty. 

Tlit-ir m&Il-i ntv almust iinivprKally crytiitd1biLt>1if HtiJ Hulttlile ia 
water OS wrLl a» in ^loohiil; with hidjlDrid&or])hvtiJium tbeirbrdro- 
chlorutea form compouiids whicli are oith^r iuw>liAblc or diflimlfc 
or«o]ulioni ihdr oxygen laltB cannot ec 1st without 1 «qiu*%Icilt 
ofwDter. Tlie iiif>«t «croii^ly bavic Alkaloids are predpiiatod by 
tannic aoid tram dtluU? ti(|ucuuH aulutioiM. 

Although ouiDy of the subsuncxrs whicb wc shall have to oon* 
■idor in this 8:roup do not poaee** any ^xtuxc properties, and liicr^ 
bre do not, itricUy apeakin^^ belong; to it, ve have arrauRed tbem 
together, pnrtly on account of the anfil*^ exhibited in their 
emjiiriuti roniprMitiiiii, Aiid parlly, bceaiue in a phyniolugical puiat 
of view^ ihcy cxliiljit. tokmbly equal valuta, Uiiit ia to *ay, Ihey are 
derit'ativ«« of n]tm§:cnou» tinni^es. ll^e bodies which we shatl nov 
emivider, are: — 
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,.h 
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— ■-■■ 
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Taurino .... .^ 


. .... 


c,n,Khjo, 



I 
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Cr bati xn-^Cgll^^O^. 

Pnp^titg. — Tliis body foniu transparent, vr rt briUunt Lxyvtili^ 
belotifins to tbc ditiorhombAC system ax*d coritjiuinj^ 2 ikUxaa of 
water of en'statUsatioii | it is of » hiiter, stronfEty puni^ent tiMev 
and iititatestbe pharynx; ft loacelta tf atonv of water at imi^, »iul 
at n bljgher tMapeniure hventiMa d«oon»puaed i it diiaolTL>* in 74^ 
parts iif ruUl vrstcT, and ui huilbjf; vater in luch quantity thai. Ofi 
cooling, the aoluttoci becontea eoauolidatcd into a qims of dclioalr 
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f^ntmitig nMNllea ; U «lue» ntit diwilve in \tia thui 9410 parU 
of a1cuIm>1, uid not al 4II ijictbcr; it 60m out act on T«gH«ble 
coIqui^, »ncl forrut no dclinlti! lalta vith adds. It diMolvca in 
turyta-vrtil^r without uiKJcrjcoiriK uif chan;{eT Imt yfhtn b<:>ilcd vttli 
kf it becouet decomposi-cl into Mnmoniu uiid ciLrbuTii[^ urtd or into 
mntt and tarratimt. It oWs illH^oijlTirji uni^huii^td 111 dLliilr Rvids ; 
bat wbcn licalcd witb stmiig acifU, it bcriJiiiuc:^ cont-crtcd into 
avd/ijiiriH-. ^ivirt^ of)' '2 otomH of vrat«r* 
L Ci?fn/nn/i&n. — I'liiii ^Kniy \ua reocntty bt^n most carefully 

I sxuuiriMl by Udjig;* fram wioM arulyittht th? above formub U 
I il(-nTtfd, siw) frum wbich wc find <Tc3titit- Ui oDnxiat of : 

The 2 cquicultfnti of water corresi>oinl to I2"0SJ *jf cry*t»l- 
Inn! crcalioe. The iiLmiir vcight at tht. iinbyilrous j^uIhIjihv Is 
= ]<f3j'5. NotwiEhiUTiUmg the Tarious mgikv of LkconiiKisLiiic 
creatine, no probable liypothctia <Mn be itdduocd rc^ardinx ]t« tlico- 
ntJcal iTonUitution, As it is alittofit wbolly dc5cipTit in bnMC pro- 
perti«*f it ciitt Imrilty be rcr^^dciij nccordui^ to Ucn^Lius'i view, 
M ■ conjngntnl ftmmonU; for it would in that cojui xtmid tut 
ll,N.CJIflN,0,, by vrLitrh thfr deficient buftii! character la nia*!c 
more con^picuoas; while LicbJ^^a view of regarding cryHtalWd 
creatine M n combgnntion nf itnaroonin ar>d L' cquivalcnU of gly" 
ctiM, (glj-cocoll,) (CHili.NjO^^H^N + C.H.NyO^.) »» opposed 
botb by th«* <yiTixLitEitiim of nnhydroiiii cri*Atine ftud by Uit^ 
deficavnoy in liuicUy. The <lecom|KiRiUoii of ercatiiK; by linryta- 
wtXer into urea nud nrco«inc nii^lit imlccU iiidloftte Cbat these 
bodies are itn procimate ooE)Atitiioiits(fur C^H^NjO^+CaM^NO^^ 
CgHiiN^O,^, but tbi« u riot probabl«} fur nUhoLi^h wij knoir thut 
wat^r u cxpelliMJ on the union of luro or^iiic 4ubstkncieft» we can 
pu rnorc absua\« tliat tireit and Ttan-Diiiiie arc preieni in the dry 
MibftlaucCt tbui wc ouuM nuinlain iJiat cjxalur iic\d and ammniim 
are cuntaincd in oxainidc, ot v^ilcrmitic acid uiid ummoniu in rttlc* 
ronitrile. 

Fr^^kom/ion- — Preatirjc i< obulnftl. ucoorditm to Liebiiip from 
Unely ebopped Jhrh, ibnt Ii^lh lietrti wt^ll krifruded willi wtiter 
Mil) ibc fluid rtinortd by ]>reuure. Tlic cooi^Ubb? mutters mv 
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tlicii rcmoTfd hy boiling, fTorti Uic ftuid wbicli ti thu» obtuned,&iHl 
the phos|>li£U» by cftuslic Iwn^i during the evaporation of Uit 
£u]tt titlvred from Uicxc prccipiUtcs Uie vuHocc will he continuftlljr 
vevifreil wiUi A meml>r[iTions cositihg which must fmiti lime In tiinr 
be rcnHU'isJ ; nfi^r tlic floul hais lirrn rVii|HJiaUil !*> tV^* ''^ 
iUi volume it miiat be left to sUuidfor »QTncum«'. when tli« cm^iic 
will separate in needier. The crystitlft, when acpv«tcd from tbo 
mivcht^r-liqutd by tiltcnng paper, muit be uaiUed vith mter Aod 
^jjirit uf vrint:, BJid tlien nj^iti «ull'ere<l to crjttAllue from bat 
i*«l«r. 

The ft)Uowirg metl^od i» likcAiAC ^vctn by Liebi^ for obtoiniag 
creatine iVnrn nrvt^. The iihi)c> after being treated witJi linM-water 
and chloride of calciam, (iikI being filtered, in evaporated, %nd lh« 
greater part nf the »slu removed by cry«1«Uifeatioii ; ih« motha^ 
liquid |X)iin'd tiff from thr rrvulnl.^ in t.hrn ilrrT)nipci«eU witli V^tl) 
of iln «rc!ght nf a lyrupy solution of rhltjridc of zinc ; nftcr NfiM 
dAy»< roundisb ^anulca of a compound of chhinde of nine ftncl 
oroitinincT vith which nomc creAtine is niuted, bceome BepArtt«d| 
l?jese granule*, after being dijisolred m b<ridng water, »re treiTed 
with hydmlrd iix'nlc of Inul until tbrn- tt nn alltalinr renrtiun. 
The fluid, after the removBl of the oxide of sine and dilonde of 
Icftd by filtrttion* is freed from the Irad and colouring outCcr by 
Qieana of ammal chnrco&l,&nd evaporated Co ctryne-s^. Thereiidttat 
consiating of ercntine and ereatininei » treated with boiling alcohol, 
in whlrh tbr latter dinvolvi^^ re^AdilVi while tho fonrrr w atmmt 
inifotLible in it; by tbin fiieaiis the two boditts csii ihercfofc be 
coaily ^eparhted. 

7ejt/#,^li> order to emmine whether ercfttinc 1>e prcwnt in k 
fluid, (for which purpose n Inri^e smoant of miUerinl ia required,) 
mie of l)w above method* abould be adopted, and tbc pnjperti«« 
of any crenLhic-like 9xib«taiKw rontpared with ihoiw of pure 
creatinCi As, however, the drterriiinatJuii of the alonik weight 
U not so rcndiLjr mode u iti the ftcidfl, na elementary uialyvii ia 
Indiapetisable for the attainment of perfect certainty. 

fJrciwrmiee.— ^hevreul loii^ Miice drew aiirntion to this itib- 
*tanec u a conatitiient of the decoHiun of dcaij, but ila presence 
wta not u^ain detected by any of the anatysta who aotig hi for 
it. until ScfaloNberser* found il hi tlie mvtaUmr /MMit of ott 
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% And Heinfi* proved lU exiaUncG in b«cf, atid wu at tlie 
le timt tf»« 6rat obMrrer who accnintdy drUrmin^d thc^ coni- 
laidon of tliia body, Liebi^ <nfl>'* liowcTfrr. bo rr^nirlcd im tlic 
tnt -mho oihdtr ua Uiorougli))- &c;(juiuntiii witK it by liis conclusive 
Ligttboas rrg&rding ite chemical rclAtioim nud the vaHotin 
itttstiona in which itoceura, Licbig ha« esiAEnincd so w^ny diffrront 
of fl«8h for crtatin«^ &nd lo unirer<al)y difloovcrvd it, thut 
\y & douht can now be enlfrt^ned tJial creatine forms a 
iiislituieDl of the iuubcIish uf all the higher claMca of uTiiniAla. 
(puntity of creatine found in muscle i^, however, exceedingly 
Lii«bigobtain«donlyi€ i^mmc»(ci>n!ioqucntlyonlyO'07:fj;) 
craatiiw firoan lOQ pounds of lean homc-flc^h ; .io gnunmea 
(or 0'O7{) &vin A6 pouixU of l>pef ; htjf JS gmmmpji (:^0-SZg) 
ftom 47 pouiida of tbfl deab of lean fowl*; conacquciitTy for every 
100 parts of ficah th«re vore only 0*07 or ot movt 0'3i porta of 
CTgtt t inQi or I part of croalinc to MO(J parta of 9cah, Licbig 
further i^onvinccd himt^lf chat lean ^v\h cnntaina more crcatino 
hi £dh; and tliiii may pnihitbly hr ihr huiku ofpropcTT- 
ILy a tmgc q«andty of creatine being found in the cianuo of the 
of the ox. 
li^g obtained tho largest quantity of creatine from the f^cah of 
ria and martom^ the quantity diminished prq^saively in ihc 
of horws, fosea, rori, HUga, harr-a, oxen, she^p, pig^, calves, 
fend fiabca* Lielng eouJd frc^ticittly obtain ortly truces of creatine 
laiicsh. 
Gregoryt l^cu examined aevi^ral kinds offlc»h, according to 
Li#bi^a mothodj in referenca to their amount of cr^tind. Ho 
fnond in UJO parts of hullook*s heart from 0•^^^;^ t«(*-l4m parts 
of CTcalinCr in the llcah of tlitr cod-tiah [Gadtts vtarrhua) from 
15 to O"!? parts, iJL the flesh of pif^cons 0*0825 pans* and in 
fleah of thaskolG {Rt{ja batis) H-OGOJ itnits. Grogor>' etfpecLoUy 
iiDfflida the fic8h of the cod-^sh, partly because it contxiina 
s proporliornlly large quantity of creatine, and partly bec;iu9](> 
.it moat readily yteliia a imnf^ finely cryataltJHed vreaLinp. vScn- 
'fish a{ipcars to contain much more creatine than rrenh'wntcr 
fish. 

Scfiloaabcrgert h&a aboirn by direct experiment that human 
fieah presents no exception 10 tlie rule ; 6 puund* of liumiin fleah 
yWding oLoat 1 ^niinniCK of crmtine (therefore =t>'067{)- 

• P«W- Ann. Ud. 711, S. 4:o-lflO. 
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No creatine could \k found io Uic »ui]eUnoe of the bram^ hvtr^ 
or kidmey9. 

Creatine, to^eth^r with cr^^tiiuiie, vru tint aepftntcd fvom tli« 
urinr in tlie vMorkdc of siiio compuuiid bjr M«liits*auJ Ppi1»- 
koferf aUViugli Ujtj' tliU mil irfugtiiw Its nnturc; lltairixt ^^ 
»«|uciilly obUuiMd pure creatine fn>m tJi« liric ofMupuuBcL wid 
empJoyod ihu anbvtanco for hia analj^is. liobi^, bow«rcr, Aho««d 
that ihe chlori<J« of zinc ooriipouiitJr m yielded by urtnet cgntMncd 
for the inohi purt creattiiiite in clieTiiical comtnnatioii, the erotune 
IwiJiK uiilj- iLuxi^l with k. 

Qns/in. — When vre remember diftt cmtine oocurfl in the decttc- 
tion ol llc^i, aikU jji u Ititfhly uitrox'cnous body, we mi^^ht be led to 
r«^rd it D« ftn iiD[M>rtuitt iiutr)tii'<! ftjtcnt, and as tpkiu^c <ui «(Ttit* 
pirt In progressive uietaiDuqthosU. Tbc analogj- vhicli, in lu 
dirmicft) rrkuvn, ^nd in Us rotiNtitutinn, it pr«!W?nt!i Ui mffptnctj 
niie-bt m()t<!ovt-r tend In nii»1ead tlirMbr tvTio irUu t}iat nulu^t^uiee 
among nutrient bodicn, i'n>in iti occuttcdcc in eort&in kinds oF 
food and in (x'rtain stinml&nta. Dut tliin analoj^ i> bere of xtVf 
little moment, for we cniinot pbce citfleioc amnng the nutritir« 
ag<>nlK willi»ul giving ii very grnit Intitnilr Ui iXxf. xntn. A imb- 
alance, of wliicli a quantity fnim 2 to tO ^miiui will pmduoc tlie 
moftt Tiolcnt excitement of the vucuUr Qiid ncrToua «yHte(U* — paJ- 
pitntion ot tKc heart, extrnorciinuryffrttuciicrii(TG<^uUnty,&ndortC[n 
inKnnmion of the pube, oppreMioii of the ebe^, painit in the baad, 
C(Kifiiiri»ii (if thf «rni»<?ET tinging U\ the enr^, vindllftlionft befon 
Uic €yc4, ^iecplcnMirM, erection^ and dr1irinni,-*-can iranxiy bs 
reckoned oinong article* of »ulntioii cTen hy tbe homceopaUiiil, 
add ceftaiiily not liy phytiologists. when tliey kam bow 
ealfeine hoeoin^^ decnmpoaed in the ofi^ndain, iod pvm liaa to 
inrreued Hcercuoii of nrra. 

The abovc*nujiied rrMilta were yipld^^cl by experiments Iticti* 
luted on myacU and acvcnl of my {lapiU n ith pure e^fleine^ Fira 
panope (one of wJiom was I'rofcsaor BuchJidm, now bC Dorpat)^ 
after taking from ^ to 10 graint of cbie tubstanee, were imftt for 
any butinru during tht* neiit day, while, in an exj^efimcnX which 1 
formerly inwlr tta ijnyHelf, li> grains 9caivcly jiruduiwd niiy prrrep- 
tiblc action. In all iUd uaam tlierc wa* found ia lip aujcni^ntatkiB'^ 
of the total amount of urea excreted in twenty-four boiin- 

If, IwwvTcr, the analoi^y between creatine and catiGDine t 
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deinontRI« ih^ notrteiit qualities of tbc former, it must be ftslced, 
wVi«t>i«r iu ucoiirmice in a a-jlisiiincr « nourishing as the decoction 
of fleshy «nd \Vt Iftrj^ AOi^^unt uf lULto^ut), aflijnl more ronclaxive 
rTHiciice in Uit« respect? Witli referents to the; Utter, it mny ht 
ttsiumed XltiU nature would not «u6er nufMtitnco cxcn more highly 
nitrogenived than crvatine, ■! Ui^craitiuinecliicoT^red liy LLebigIn 
ibe unneandtbe nren, lo <?Hcap** tlirougH the kidney*, if tlicry eould 
be eauplovcd to furtbcr adTtnto^e in tlie nr^jiiii.itn, ^incF nt- (iud «» 
cmrcful A providence orcr tvco^iined nutrient mfttttim, ak for 
iM(ui«e^ dbomcn, &c^ tliAt even m diHCOiie they are only nuvty 
focmd toeMftgM with th^excnta. The occnrrence oF OTcatme 1:i die 
deeoedon of flefeli uffonis ewn leaa evi<lence of il« iiutricni |irm'c», 
fbf wbc*-n we coniidex die Hnifdl qu«ntjty in urliicli U occur» in fleaJif 
uid the truly bontirop&tliic nature of the Hone which we t^kc with 
the foect and broth ire ott, ve mtist re;j;;nrd itx smiciltfineous 
sppeoTunoe b ih« urine u a proof th«t Hv prapertieft stf not vj^ 
Idgbly ett«em«l in the or^Aiiurn. ninrc, if they w-ere «o, thiv KTjh- 
tfanee would proluihly ttot he ilinirhhr^ed fmrii ilie Kidneys, but he 
retaiiTed tn the aune manner ui nlhumcn and ftel&tin. Wc think, 
bowerer, that Lietnji'ft complete ehcmi<?al irtvoatij^tions of ei^atine, 
which were coitducTed in u miinner worthy of t^o p;reat a ch^miRt, 
eoiM tra tin on, even if uriniippnirred lyy phy^ologiotl proof, lo regard 
fTTfltine ax nprtttlutt <if rJTfttitm, From iu r.hi-jnieal qiiulities we 
rc^rd creatine a memher of the lericn indici^tin^ the rcgressire 
ncCamorpboAUt from the point of the hL^hent at.<>mi(r weights to 
bodim of the vtmpteRt compositTon^ I'he reotltnefm with which 
creatine hecximen d«conipoKed into creatinine, urea, and ttari?DPfIrke, 
vhieh U iwimt^nr *ith lau'tiiinMf, uli iif which "re unihjuhtedly 
prodacta <4 excretiun. jirovcA hry<md a douht, thnt ercatino 
Approximates more nearly to thcne aubsitancea ttiun to alhunien 
aixl6brin, nnd indimteii the i;reat probability of creatine hcinj^ 
dccompoKod cren in the livinj^ biidy into these and otJier nimilar 
aabatanmt. Allhnii^h kuHi bodies at Uclii- oAA, Ac., mny fic 
einjiloyed finr sftnat purpr>fic» in the animal orgnnii^nir tltcy oannot* 
sIricUy ^>enkingi be regarded aii nutrient substances, that in to nny, 
aa material* for the renovation of nitrogonoua tisniiea; and it is 
only in thi» li^ht, and not in that of a supporter of heat, that we 
miBt o>n«tdrt crritlinr. Crcntinr in, hnwevpr> n RiibitAiiei- of the 
hi^:rf4 im[>orlftrirp in rrlnlinn to phv^iologiml rheuiurtry^ aa it 
tflbrdfl UB a gl'nnpsc ftt the evcr-reciirring chemical chanjcea whieh 
are anociated with the funetion» of or{^n% and of which n^ have 
at prOMiit ao little |:eiiera1 knowledge. 
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C ft BATIWI WK.— C^H^WjO,. 

Chemicai Helationt. 

Pr^^rtiff. — Thi« ^Lkaloid fontin colourlcei, vcTy gliitcning 
cryitftU, brlciiiging to tlir m»^or;linomrtnr fLyHivm ; hwi Hlmost u 
burning A lawtr oh caiiKtic nnimonia^ diK^^iUc^ in I I'S jmrti af wndcr 
at iLH ordinnry tcnipcrntuTc, but more rtftdilj' in hot wiktcr; white 
it rci^uircA ubout UHt pmt* of coici «pirit to <liwK]lrc J part of crcft- 
tininc, it \% so frcrly wluMc in hot npirit thntj on ooUng^ it ugit^n 
fteparnte* in ctyMnllinr inAitsri; ic in aIko >:1ightly nnluhlc in rthcf^ 
it shows iL rtroiig alknlinc action on vegetable cvlourv, and it even 
atparfttca unmcinin from it« snlt^^ A modcratcljr conccatntol 
solution of nitrntc of »iiv«r added to ft nolotton d enati* 
ninCf cautcK > coaj^abittoTi into m net-work of Adcubr cryttaUt 
which ttiviolvc OIL bptn|C lioili-il with wuli-r, imd Agsiin nppeir whm 
il cools. A Kolutiun of corrtvtive aublhnatr yiirldii n c:unly procH 
pitatc, which aoon bccomei crystalline; chloride of line likeviat 
forms n cryfttoUine f^ninulnr prcc^ipilntc. Bichloride of pUtiniun, 
howrv«r, yields no preiripiuti; wh«n tlic solution is Kotocvhat 
th]ut«, 

Cnmj/fmlum. — We ore indebted solely to Liebig* (or our 
knowlcklse of thecompoaition of this substn/icc- Frou) thcsn«l^v«s 
of Lta salts he deduced tJie above foTDiuIn, aooording to whiijlt it 
eoiksisCs of: 
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Its ntomjc nTight = 1413-5. Ab this body pwscBsefcsiiehstroi^ 
hnsic pmprriif-jL, w maynrrppttbehypotbcsincf Benwhiitregmrdi^ 
itA theoretical composition m the luuat probable oue, tiuoelyr tboL 
it Ls ammonus cotgugated vith a highly nitrogcnoLis body, cootaio- 
tng exactly I Atom less of hydrL>gcn tbancoflciric^lljN.CBH^NjUt. 
Morcorcr, & coimpftfison of Uie formtiln shcm^s thai erratinttie con- 
tains riisctty '1 ntoms of wstarr Ir-st ihsn anhydrous cTeaiine. 

Com^imalioM, — *V\it eoiubinnlions of cjcntimiic wiUi acadt 

u Cor «s is )'el hnowD, soluble in water and readily cryitoUuiblfc. 

• 

ifydntehiofmlet^ertiUinmrt KJICl^ crystallises from hoi alcohol 
* Ajkn.il.rii.«.rhsrih IM. ffz, H »7-nN>> 



CltATTMyE. 



Ul 



III short triDBpftTent pnamv ; from water, in broEid leaves ; with 

bkhlonde of platinum it yieklii on ttisity soluble compuand which 

* 

eiyvt«Ui»e> m cnmtoa priimH^K.HCl-l'PtClg- 

tnuuparent, Kjnare tabid.*, vliich lo«c no v^Xer at HK'\ and rcTDsJn 
perfectly traiiilucent. 

With tho abore-ti&nied mttalJk *aUs cmiihujic yichlx cryntnl- 
EttUc QOoipoQndAi mil of whicli are Ittmic double nnllA; with the 
Mh» of the oxido of copper it formA cry tUlli table doul>lc vtilt% of a 
beuitifal hhj/t colov. 

Pn^joraihn* — Tte mo*l simple mrtliod «f obuiniT^g crealinme 
in EWifQ cmtUMf, by expcinitE^ a mixLiirr uT thi< laltcr aiui v{ hytitty 
chloric add to evapontion, till all exce»i of add ii volattliKcd* 
The hue b best vepamted from the hydn>chioTrLte, whtab ui tlm« 
fonned, by digoHioii vrith hydrated oxida of l«&d, Tlie mode 
of prejianng rrr^attninv fnim urinn \wt hevn nireutly iiiJifr.ited in our 
rvmarkt on errjiibiP : moreover, wht-ii it i.i ici hr prc|ian^J fmm Hit 
jtuoe of Aeah^tbe diloridc of ainc compound mu^it bo «m]>Loycdaiid 
ileooaiposed hy liydmtcd oxide oif lejid ; thu creatinine may then 
be readily wpanted from the crcntine by aloohoU 

7Viff>^TIii* budy niiiy g4!ni^ni!ly he diHlin^uislit^d u'tlli fnrtlity 
fmm otbrr atiiniad solisUiiL^rn, ^^htn it Lh nL-|>4ratrd na mud) as 
jxmblc iVom adherent or^otc nuhitUinccs. Its alkaline retictioDt 
it* property of forromK cryitalliuc compounds with the above- 
nvncd metallie ullSj thd ea»y solubility of the coEupouuds which 
tt fonnv tritli bichlonde of pUtiiiuin and aimjltir shIih, are mnre 
than suflicictit to diaracteriM? it. 

Phy$iohgicai Rfhtimm. 

Oecnrrfucr. — It ia only in tlic miutdci and in Uie urini* that 
Licbig hu found crCAtininc, llcgnxdin^ the quantity in whtch it 
existi, nothing; U yet known, except thnt frcini Licbig'a invest^gm- 
tions it appean that in the mu«cies tlivre is far more creatine than 
crcAtlnme, vhile m the urine the amount of creatinine very much 
CXOOCdii tJutdf rrratine- 

According to Schcrer* it ii highly probable that the Liquor 
vfsMiii contains creatinine* 

OriffiM, — From the facts which Unvt: already hpt^n communieaCed 
il call liardly he doubiL-d thai I'rratirkinrf i^ pmdu^'t^d frum triYatiiie ; 
tar even if Littblg tiad not aJt'ordnl tht; inont decisive proof} by the 

' ZeilMhr. f. vlBeiiMtiafiLI^ifilotfk. BJ. M!^»l. 
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aitificUl nonT^mion of (mm nuhstiinre into the other, the Utctn th&l 
ttisf occur in nn iiivcrMr rnlio in niuscle v\d in urtne, Hiid dial 
putrid iiHncyidilsDQcrCAtifketbutoiity crc&tin'mctetid tofrhow Uiat 
also, in the living hody, Lhc Inttf^r iiihstaiicc proce«d« from th« 
former, and consequently in to bv n^ftrdecl ptixcty m ft product of | 



T* ROSIN B-—C,^snaNOj- 

Propt-rtUtf. — Till* bcHJy f(irm* nilkj-jglisli^tiingj clnxslingly whitie 
nwdleii, L!* of very difHioilt nifliibDity iit wilctf aiid in nlio^hrr 
insoluble in nhohol ftnd ctli«-T; it diMolrcs nwlily in alkaline 
««lution«, ttnd crtUn into combtnnlion vith oddf, vilh the cxoq>- 
tHHl of At^Cto acid. 

Companion, — Thi^ hndjrwM di^mverod andsnntyied by Liflbig,* 
He rega^^l*^ hnwcvrr, a re|i€tiii*>n <if ihi* hiiAlyni)! m nccnseiy for 
the coufirmfttion of the formula which he dctluccd- 

Prcparathrt. — ChcpflC, Well prc»scd lind freed from ftdh^-reiit 
Imtter, orwHI-dric'd lihrin or al human, must b« ftuod, ucordioij to 
liebi^ftnd Itoppt, with ah cquAt weight ofhydrftUd potuh, till, in 
addition Ut ^mmoTiia, ^Vll^ll<^en h^j^in^ 1o he devehtped, ur, in other 
wutOn till ihc ori|f>iiiildark brown oiluur ineq'ea intu a yellun' : an 
then diMoLving the vnosft in hot water, and slightly tupcrMtumin^ 
it vith acetic aeid, the tyroaiiie sepamtfi* in Decdieia, whidi Ml 
obt^ned In a utatF of prrftct pinity by aolution In poi»h*«ftt«r 
and a wcond Addnlatian with acetic acid. I^e adherent hroiarnUh 
reil |>i^iucnt may be rcnioved by tre^tin^ the hydrocUonte of 
tyroaLiic with animal charcoal, and boiling the colourlcM And w/th 
fin Gxec»a of ai-cUite of potash; chloride of potaoaiura ia llMtt 
fbniied>«nd the t\-roiine, frtY from acetic Acid,aepant(>a, on cooGni^ 
tn finely maitrd nmllpji. Thii iinS«tAn<'e ii aJao fomMd, 
witli lerucine and tcvcml ftcidi of the fiitit group, duria^ the puti^ 
faction of albumen, fibrin, and caaein, Kinally, atnea lyroattie b 
tilw> formed in the deoompo^ttion of die above-named proteiii- 
CompOLindthycnnrciitnited hydrochlonc arid or by sulphuric add, 
(in vhieh latter cav Irudnc ia jd»o formed), this mode of proeeidure 
may also be adopted for the prcpatmtion of thb aolxvUtoce. For thk 
purpose iFe disaolvc I part of the protcin-cont pound tn -4 tiinc* ilia 
quantity of oanecntmted bydrurhkiriL* oeid, and then add 4 \mtt» of 
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nitphnhc add, >tid evaporutc in the vater-bath. The t^ydro^Ulonc 
&HJ t<i etp^licKl Tiy <nii|Xinifiort, frntn the *irriipy, blaickijih brown 
rtauliM, irhid) in dten dUatolri-c] inWMteritnd bn\M with milk nriimc: 
the CHOCS* of liiDc in rnnorcd from the fikcred Hiild bv sulplititic 
•citl, whwie CXCC9* i* frnn^vcd by nccutc of l^ad. and the lead by 
sulphurrttfd h^^rogtn : in thw tymp cry^ttaLb of lyrouti^ und leucine 
are fomw^d, wbicb twv wiMnircd from one Another In the mauncT 



Lb tr t: I TV b. — C, ,H ^ ^N O^. 



IV(5W/ff*,^tt occuni Iq Our ftinii of i;1jaUfiiin|;, coWrleh-i 
letTCOf nh'tch careundi bct^^frn the tcctti, and convey to ihaa die 
fteti«Ktk>n of & fatty matter : it in dirroid of ta^tc or odoitrf is Iit;btf t 
than w>ur, fuves al above 100°^ sublimes uiiebariji^cd vhen caire* 
fully boated to 1 ja", in soluble in 2J'J jinri* of wafer ai 1 7^''>> and 
ill f)35 ptflaofaloohul of 0^^426 siJtNTific-'KraviLy.jiird ill luucli ftcualli^r 
4{iiantitica of hot wtrtcr and alcobol, but is inmjlublc in cUicr i it 
iiai ttoroaction on vci>c1ublc r^olount. Nu rcvt;;ertt, with tho cxccp- 
tioti of iikrat« of auboiide of in^rcuriv pnv'ipitaie^ it from its 
aqneoiia ftolutiovi. It dU^nlve^ more readily in jisoKiTJjn of oaii^Hc 
asmiuuia iliati la watt-r. It dt^vjlvt^n uircliangt'd lii cuiu^'iLlmtcd 
sulplitinc and bydrodilonc acid^. and the iHjlLLtii>n nmy even be 
vanned witiioul xhv: ovctirrencc of deconipoaitiun ; it dLssolvea 
ttiicbanKed in eold nitric acid, but, on boilini;, ta entirely co[iveTt«d 
tnio Tolaiile producta- 

Oii« Umidn:*d |)arta abwirli alniut 2fl partJi of bjdrochluric acid 
pa. Chlorine pa deatrojn iU On beating ita aqueoua aolution with 
riilrir oxide or any otlicr osidiainiE a^cnC, tfUcicactdiC^^HnO^AlOt 
ti fortiicd, nitrogen bcriris; diricloprd. 

If,on the other liand, it ii fused wit)i h\xlnitc-d potasli, there \% n 
limultsnf-ouK foiinatiun u( L-nrbonic ntid^ bvdriiK^'ri, and viilennnBtc 
nf nmnionin K-Van^aNO,+,lKO-t-.inO=2KO.CO,+ ll^N-f-lH 
+ KO.C,^llf,OH)' It undor^oca the ^ome decomposition ilurin^ the 
putrcfaetion which a solution a? pare leucine ven're:bclikunden;^ea 
vhen a imaU cjunntitr of niuteulnr fibre or of nlbunien bm been 
addetl. 

CttapotUitm. — Xfutilcr^ fjlltj^ing nracijTirot's investigtitiona 
n^gairding leucine, ba« recently analyacdit^and from hi»fiit»1y^cn boa 
iMuecdthetonmdnCi^HtjNO^; but still lat«T OJialyaeaf ^oatituted 
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fitment -iimiilunfuualjr by Laurciit And UfHiaidt,* 1>T Cahottnit 
and [})- Homfurd, indicate tlint in leucine llicr« U oantBined I etfoi- 
ralcnt ul Jiydrogen more timn M ulder had ^tKiiuncd, ftDd continut* 
to attttime, in hit moit recent itive4ligatiarui4 H«iLoe Wtictii«^ 
tttiinh^ moreover, rryittRlliiRi witltnut wntcr of crjiUlliMliuq, 
contains: 

Ckrtnn ^.. ..- IS »loira ->.. H-H 
nyilrogm .„. ,^ II » .» ^tt 
Nitragcn - 1 I<MH 



Its atomic W0lght^l^7'^- 

Sitiiiv. Icutitie |iosatfascfl aiaKely aiiy buic prujKjIies, iJw *it« 
tlizit it i» a conju|^*atcd hniinouU:^ IljN.Ci^HigOfh b the leaut prcK 
hahlo hyputlktwti re^'ardinj- ita theorellcfL) composition. Krom 
LieliiK^i} expenmenl, to which we hnve already alluded, thai 
leucine v-itfi fiydrrtled poluuli yieUU VhWmriic ueid l>e«Ldes vubtilc 
jtroductx, nc} llicuitrtjcdl fontiiila f(ir tins bmly c^ii tic proviijuiially 
deduced ; but Gcr}kardt and Lnua*iit, aa vrell aa Cahour^, HAve bi 
part ]iroved it to hflonj; to the acricd of homolo^ua bo4lica n-jUi 
the formula CQlln.iZ^O^, to vhich, &« we «haU pre»enUy aeer 
ujcoiine and glycine ]iertaii). But Ca)ioun^|| and mbieqnmtly 
Slri-i'ker,*i tvaiW t]jt^ni-sifK-e.H of Piriai*H miKlr "f pmccnlin^, liy 
witich he dccuiniroftcd the amide-com pounds by nitnc oxide («ee 
p. 36} into vraterf nttTOKen, and the oriifimd add, in ordcf to 
o1>tain the above-uieniioried le^tdc aHd from leucine. AccordiQKto 
tbih vit^Wj leucine «hoii1d li^it^rdMl nn ^A^omii^of tbisaeid; ttncv 
H^NO.CialliiO,— 2HO=C,^Hi^NO,. ll«e iheoretiad fonooU for 
tliii !iuh>Umce muM be = HjX.CjgH,[0^. 

(-omhi/utJiontt. — Acooniinp to Gcrh&rdt and Laurent, IcuciivCtin 
combination with acidx, yield* Vfry beautifully cnttatliaaliLe imlu, 
but they bear much more the charocter of conjugated acidi, ao thai 
wc iuii(bL regard Iruciiic in itaelf ki aii adjunct ; ai^uinHt wliich virw, 
hoircvcr, it ruaj be obacrvc^ that here the adjunct loses no vatrr, 
aa in other coKCfl it aaually <ioe* on entcnns into combination, and 
on separation takes up no vater; thesis eontblnationa are, howcvef, 

' t:«ln|iL iwrl T. ^, ]>p. TMUtM. 
i Ibid- pp. OOV^S. 

I riiiiiihiiii^ ftiitMiiiiii aA.pp.aii-3n. 

I Ana. d- ai_ n. Phann. M. vj, n. isb, 

I r<npl rtmd. T. f?. |>^ MB-Stt. 

^ Aaa-d. llh-ii. riiLirm Dl O; H. fri-M. 
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im>C Id ht rump^rrJ 4ilh ifw iic^d oxid^of-ethyl ults, sinre only t 
ktom ot Ekcitl t?vi!r cunitiiiim u ith leucine; IIlev are, in mie resjiect, 
ttii>«t 3>mU&r to UioM nthcr> which may be cquMly rc^frcacnted lu 
irvfrDfitvUiilnluorconjugkUd add», aa,forinatnncG, thc^ »nlic>-htct 
of oxide of methyl and nf oxLdo of ethyl; but hUU more lo tho 
4Xim|>nunfls of du! nlkntoidn with tK-Htral nirmllLcr olu^ siicli AM wt£ 
treated of in our rrmarlu on orcRtinine. 

mte in ciystala on ntumtii^^ mwkrotcly c^necntrnlcd nitnc nt^id 
■itlileuciue; Uboiaii acid but nottharptajite; the iftlu di'orcpiute 
on binng IicMled, arvl suaie cjf Uicrn an^ rrvntn] litnMe^ 

Hydrxhior^c ^ /rraiw, Cullj^NO^lIOl, nUo cry*UllUe< 

Lmcie tteid* C^,Ht^O^.HO« u not only formed in th« ftbore 
fnanner by uxtdumg ngfiCiU nn l«uciiw, but also, u'licn nn nijuc-ou* 
fototion of l!ii« iiiItfttaTU'e 1iiu& been for a long xiuw I'xpn^d i» the 
air, it Uien drreli^jM^ n nnii?«eriL» odour, And in the aolutiim ue 
find the nmcnonin-nlt of Ui'is ACid, It is not L-ry»ta[1ine, bul 
•1t«eiB00St diMolvea freely in alcohol a»d ctlier,mkcJ forma cryatAl- 
inbte vdta viih h»c«. 

Cahoun hju policed out tb« aralo^ of leiidne with the base 
UmtUdint^ doeovered by Liebtg And Wohler;^ Ivitti hotrn'^t contnin- 
Mif llie 32u»e equiv^teiiU ijf airljonJjydrLii-ftL.aml nilnijrcii, and ihe 
talomaofoxyi^ncid'tlteleuciueheinErvpWcdhyS atom% of sulphur 
VI thialdtnc. Tina \ioAr ia prudoccd when alUeliyde-bnunoiim i* 
brought into contact with cauitie ammoiiia and sulphuretted 
hydrogen; It furmi lar^, ctilouHeav, rhurubic tabl^fCs, wliich fuse 
fvadily, but o^^iu wjlulify bt '1^^. voUltlise wIjcu L'xpL)str(J ti> ihe 
i», and cai» be diatiUcd uudmiufcd in the prt'acnce *A wuter, hut 
not in the dry atote; tbcy are sji^^litiy suluhlc in water, but dia- 
tolv* Teftdily in uloohtjl, and ttilt more to in ether, and exhibit no 
nadion on ^-e^etahk eoloun. The suits that have been examtncd um 
CiaHi,N8^.nClandC„HiaNS,.H0.NOj;thih.»uh»UinrpjiW»f«rm» 
ooinpoundfl perfectly analogous to thnae of Icucint?. On dry dt^- 
tiUabon vixxh hydniteel pot^i ita Udiaviour ia very different from 
that of leucine, >inoe it yields leueoline (otlienviKe cntletJ 
eliittoline.) 

Prfparaiitm. — Ari^mlin^ t<i Sfulder, thr rtuttautt tttith^ diseo* 
vnttl hv Proust, iuul Bmcuimtit'.i aytfxfpidiac^ arr perfectly tden* 
tical with leucine- It in principnlly formed in tUc putrefuction of 



* 



■ Anil d. Ch. <i. Pliana. IU.«l,Sv Ml. 
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cucii) (Iljenko* adcI Bopp.t) ft^tc) of ^\uUn (Walter Crum.t} IT 
cucjii) or Mny otlii:r bltiutDniuus body, l>c fue<d with equU putB 
of hydntcd poUish, &iid thu tTro»inv extracted from th« <ltfM>lvcd 
mui in the iii;inner already dvvcribeil. the leucitie crpuirnn from 
llie iTti>t1ic-r 1ii]iii(l, »nil Is iVAtiily jiunrW by rccryrtllliwlioti frum 
nkobol* If i^ctatiii Ijc truitcri in « liniiUr inanrkcrv or bodied for ft 
loDf: ^iKi^ i" ftotaah loy^nc obtain UudneandeU'cinesltM'Sftturatinf 
whh sulpliuric Acid nrid removing the flulphntr of potftili byalcobol; 
find 41*1 i^lyHre t^ far :U»' Iprk «ioluble of tho (wci in nln^bol, tlie •ob* 
Atftoccs U1H3 bv tliu« cfiVily £t-j)Ar)i1(.'d fraio one another. Leucine ii^ 
however. sIho formed by ihc ucttoti of coiiccnlnitttl sulphuric of 
hydroc^iloric ncid on aJbiunihiJUb »i»b»i1fisci*«; if> for insUuioot 0«h 
be gently warmed witJi an c<|i.inl volatoe of coiv**ntnili!d 4ii1;>))urir 
ficidp thm boiled for nino hoorv with double in weight of uriier, 
tb« acid satijmtL'd witli liint^. atiil tlit ri:*iidue of thr filtdvil solulitiii 
extracted with ukxiliuL ire tibtain on evspctrftUoii impure cryatftb 
of leucine^ which muH be [iuribcd by rccryatoilisBtioi). On fosing 
ec^unl (tftrfji of a iirolein-com pound and bf^rucvd pouuh, but inter- 
fiipcing the oporaiujn liefore that mwH hwi l>eroine ydbya'. {t» 
jieeeattMry fui tiic |Frt'piir&lu>ii iif l}rim]|i:4) vi£ obtftiii uiily leui 
Bocordiiif; to tiie method ipvcu for tyrosiinci since the Ultex accmt 
to be rorrnrd from tJjc former by iTiviUir-psi action. 

Testfi, —If ilie limi-'inc Im ulitumod in > stale of tokrmble i^urity, 
vid tho jtroptTtiew eoincddc vUh tlio^e kiiMi^n to pertaiit to Irudni^ 
atji dirr»Tii|Himiliiiit into t-nlcrtnmc Hcid, &<^., viO lis i^mviour ritli 
nitric Ai^ld alTuru tclt^rubly ccitain menus of dntiiijfuiabini^ tt. An 
deracniary arnlynis miKht, honrvcf. be n<jt ft)tO|cether auperilowi^ 
ninro it may be expc^c^od tliftt Uieiv are a number of BimUaf liodiM 
forwliow <JiuN.tv«ry and det4i}«<l deMrrijitii^n we may doily look. 



SARcoaisE.— CaH,NO,. 

Prtfftti^, — Broad, colour1««», trannporent plate* or ly^X 
rhomblr firitinN aeuminated on tl»e ends by Kurfuvi srI prrprndK 
ruUroij iheobtuae angles, nidtin^nt lOoP.tUHliinbJiniiiigiuirWigTid 
at a aonieuvbiit MjEhcr teniperalure* Sarr^MLnr U extrvrneiyaotubh; 
in water, njionotcty soluble in almholf and mi'dublr in ethert the 



1 BfrMlJa.li-4ai.^a], Bd-t^KOM. 
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nv actUui on Vf^nhk <xiloura» mr\d xh mA ftlTerteil by nitrate of 
aUrer Of conxMlvc sub-liiiifttc ; with wlt» of the o^dc of copper 
It jield« the Munc <lt«p Mug cotiHif as U produced hy AmmoftiA. 
AceonUng to Lanrtnt «id Gorhnrdt,' when fuMid with liydnUcd 
pi4Mh. it yielcb, like Imcine, hydrogen, Rmmoniit, and nAHnaiic 
icid, butwTticin place of val^riatik ackL (C^il.NO,-h«'^KO-f 

Ctmtp^iion* — Kor th<^ diA<>orGry and aimlpia of thw bodjr wo 
ire dfto indebted to LMhig, In HooordaiKw with the above ffjrmuU 
irfcqjttgd by Liebag,t it consinti of 7 

UjFdrvgw - . T „ I»B 

TViifOffva I M Ijp 

10*00 
ItSfttADBM v«iftlit=in2'5. 

It it vorthy (/ renuu-k tlut tfiiii body l« iwuivHc viih the 
toan>M& diittOTered by [^lt)u», (sac- p. K!).) itrifl tlit nrHhmiic pr^ 
fared by I>iBiifta trom chloro-CArhnnif rthct , IiuiiCi* it ia tlic more 
inpoEtiinI to QsccrUun lh« theorctioal ccmpomtioiT or the proxiiouU) 
jCfoupingaf thcetomK in tlutft? bodies. Wc^ mrf^ht Uku the coat- 
oonly MsoepCed view that la^'tamide \s- amide wjlh luetic mJ 
dtprirtvl of (11114; aidiii <if oxygen rz 11 ^N^C-oH^O^, and ftrNV)r:Ung to 
ih<i bypodK-Ai?! of Qcrt«1iiiA, rc^urd mrcoaiinc 114 a conjugAted 
tinmoou^ HjN.C(^H,C>,, whicii indeed m the n»o»t profinbJc; but 
it it worthy of renmrk tbat Uctamidc, m boA nlticndy hcieti fibtcTvod 
til p. KV, ta cxbibited from Inclidc [n bodr unineric vitli tiiondjui-ict 
cf Junn>oniA in wirrtMmc) nnd immnniA; henrr we hhould hnvQ 
vffticipHlcd like formRUon. of )uireiwne> hut not ihnt of an nmide. 
The diaiiit^tation of tttctamidc by potash into Uctic ncid itnd 
UMnonim and 00 t]i« other bond th^it of nnrcosinc into ftcreCic ncid, 
he*y woatd in itself he sulfidenl to v)iou- that t))ctc bodien wctre dif- 
fcrenily corutitutpd, even if thrir otJirr properl.ic:^ did rot prove it. 
If, aa Loaraul and Gerbnrdtt aKAUr>CalK)ure,t ex|>c-ctt«aTcoune l« 
jictitally liccompoaod by nitric oiidc into lactic acid, ttieiu Aeeiiij^ 
that wc arc a<iqtiaintod with octuni lacl«niiHc, I'iriaN tt^t for unido 
would not prov« very much, ard tba evid«noo of the ana ido- nature 
of kucine foid of glycine (which we are about to deacribc) would 
hdl lu the )(rautid. 

' Coaqri. reuil> T. 7t, v?" atWW. 

* Ann- d. (Ti, 11. rUam. IR «», ft. «S. 

I CDRfL Tvnd, T. v;.|jp. tf^'t^. 
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Cojnttin aliens. — SiircuKtii« fonnt T«ry cry8li11iaahle ^u will] 

it^jdrQchitiTvU f^jorco^inc, C^lLNO+JICUcrirstailiiwii* soldi, 
tnhAparcrtt Ttvcdlca nnd {^ronuki; ito Atilutiun, like Uiftt of tJic 
hydrochbrato of crefttiiiJne. yieldo no pfccipiui* witli biclil-iride of 
piatinum, liut ou evaponttiAn we obtiviii atioluhk duul)t« compound. 
C^H,NO^,HCUPtCI^+?H0, wliieli cr>H(alli>*s \u hoiwj- 
ColtiurE^d LM7l'4>1it-<1ra1 sc--^it:nt3, 

ttther in brjifc, febUi^ry plfkUA, or in four-dded, stroDgly lustrou 
pruiDs \ it t!( sulubU in wnter &nd lioi iilmhol, nnd reddens litmitt- 

Witli aefUi(r ffftttpper rMivusii^e y\c\A% u deep, ilark Moe, dotiblc 
saltf wlitrli trjalnUisFH iri Oilu ]>Ut«fl. 

Prrparitiion* — Tlu* base |]»i*i tn>l yel hcfn found prcfonDCd in 
the anirtml In^dy, &iid is only kiiuwii nn a pnidtict of Uie ihtompomr 
tiun of creatine, from vhich it is obtuncd in Uic tbllo«Ui|[ nunnvr. 
If A boiling jtrttuntoJ <iolution of erruitine^ l>c dlgntAl with pun 
rrj'ntftlUW r&UKiic ImnUt, hi tlir^ prcifKirluin often part« by wncIgM 
of barytn Ig one part of creftlinc, and, tficr utnmoniM ccnMa to b« 
deveta[>odf the carbonate of baryta i% removed by filtration, auvo- 
cinc will separate in cry«UU from the filtrele; it miul he purified by 
lb(? proi^ipiiAtitm af its mlpbati? bv nlcobol, and by the d<«OTnpcn^ 
tion of tliift unit by mrbormlr of hnrytn. 

7V#J*-— The mode in which it n obtained and Ih*- propertiai 
wbirh \vc have dcKribed, af!brd sutHcKnt evidence to identify tkoir 
subi<tAncc* 



IV e p trtiO' — Tbia body wliirli was formrrly naired mfnr of^h~ 
fEa, vid lyu more recei^tly been knowit m j^/j^foiro//, crystallive* m 
coloiirl««ar4iowbiopn«m«l>etonginj( tothemonoclinometHctyvttiii, 
whirb (-muiirb Wwn.'n ihr. iFctb^ Uutr ImH ntrrt tliAn cwie-aoftf, 
andnrv devoid (if cxlimr; tliese jiriAniii arr usia0crt^ byezpoanniD 
tbc fctmospberet at lOC^ they lo«e no water ; at 1 7^*^ tbey meh and b^ 
COfncdfcompo«ed| they diuolvein4'3 parts of cold vrater, moredif* 
f^<^1ttf in cotd,btiirooreeutly in bottpintof wine; Oiey are alrooet 
ininliiblc in ahMilule nlnibol and quite m in ether ; ibm adntkiaa 
liaTR no cfTrct on a my uf polartard light or on rqceluhle ci^Dtira. 
Exposed to tbc action of the icnlvnnir circuit glycine ui very neadily 
decomposed, at the ne^ytive p^^L^ tJie re bein^ an alknJttw rtactiMi 
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from Uie sepftration of •mroonift, while »t the positive pole tlier« 
b ATI acid r««ccion. Gljxiiie dlftM>lve!i uncLan^ in the mineral 
ackis, and in dkifine ^uilutioiis, if not U\o rancj^nlrated, 8ul|)Jiat« 
dS coi>pef tuuX ptiijuli yicM with ^Kfint a iii'r|j IjIlib solution frum 
vhicli no suboxide of cof)|>cr E>cp&rftt«0 on the fippliailion of heat. 
Parth^r^ en boiling; filydno with n concentrated solution of poush, 
M with hjrdfiat^ bar^ or oxide of l«a<l, the fluid deveIopet< 
tmiaonis and a^iumei a hril]t:iiit fitrry red tinl, which^ how* 
trcf, dinppfv^ un iKe pmlunjjird a|ig)!icutio]i nf fital. I» 
thb procc aa , in VkilditJou to the unroonuk. there «re f(>rme(]. liyrlro- 
gcn, oxnlic and, and hydrocj,Tuiic add [Horaford). H on llio 
otli«r hand it be futed with hyJrated potatth, it uud^rgoea adecom- 
piftltuin anAlogontt ti> (hat uf leucine and iMrtxt^iine, iritaforiTLic nc'td, 

SKO-COg+^H + KO.C^HOj, GerhWtund Laurent.*) lf,n»uny, 
wm aqtieooa solution of glycine he treated vnth nitrous acid or nitiic 
oiUte, glycio acid= C^H ^O^^^IIO (Sirecker,t) is forniodj nitfogcn 
ga* beini^ developed. Moreover, a non- nitrogenous nrid, which m 
all prubalntity ia identical witli j^lycie addp ib pioduccd by chlorinta 
{>A and uther strongly oxidUiit^ iitduencea, fks, for iniitaiicCk hy|icr^ 
manfonate, iiilr&t<<, iinii chlomtc of potoah, (HorHford.j 

llonford hoa onulyiwl die boryto-snlt, and deduced for the 
■cid the fonoub C^HjOg, but die i^nalycis yielded le«ft hydrogen 
aoid mnnt ovlion than Are repren^titnl by this foritmla; It flors' 
ibril had acctidcii tally omitted to oalctiUtc fur the orxanit: Hubntnnce 
the earbcjnic acid retained in the baryta, the fc>rmula of the huryta- 
ailt would be ^ BnO.C, H^Ok, and eonneqtiently wouid corre«pcnd 
^rtth that of Strct^kcf"* ncid. The baryta-salt was somewhat Inao- 
lalile, hot rrTKtidliard urij. 

GnmpoitHiorL — Aixording to the alx)Te formula which Is deduced 
fnm tile coincident nnolyiies of Laurcntft Muldenf and Korftford^ 
free glyonCt dhed at 100°, oonnisU cf i 
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]tb ttUmiU: wcMglii=9^7-^- lIuTAfofdL* wlio h&s recentlir made 
tJic most corn jiLctc JnTtati^ntion rt-^'nTdin;- tbi« lubsUuicc, is kcU 
froTn ;iL CO ikAi deration of its compout^da with ftCuU, m veil ms wiUi 
certain metftiUc oxides, to aa^gn la free glydao tb^ foftnub 
C^H^NOjJIO, rrgsMinj it nn oonuinin^ 1 miam dt oo«nbttii-d 
w&t«r; iIitiH tUrowlrigduubUt uu tliti Loiiiulogy <»f kudiU!* nrcooiuc, 
Euid glycinC) maint&incd by Ltturcni and Caboun, Th^ analogy in 
tlic oojistitutiofi of tliCffC throo hodros ia uiicionlftbl« ; UHtcpondenllf 
of Ihe fact thfli Iho ffmpincal forjnuU C^H^.^NO, ii aUo nppli- 
e»h1p to hyilrnlrd glTirinr^ iu r^latioii tfivmrdu hydrmted pQlavh «■ 
veU a» tonnrdit nitric ovidir, irKlicHtca ita extreme aiinitarily to thm 
tcro other bodica, Strcck^r's dioL^kvcry tltat gly^ actd ia pvodoccd 
vrhcn glrcinc in dccomposod by inuio oxide would lead to tht 
tnfef«noa tiiit glycine is the aoiidr of glydcacid, j\mt na kociiw mi^ 
he regarded m the amide of leuek aeid. il«rtpliiKt A.vium4i> far 
glycine double thr aboFc acotitic weiglit, and bcnec he vrritea tta 
empirical formula=0,El«N,0A-f?HOi theorelically he niganla it 
ta an alknloid, naniclyt n9 nmmonia conjugated with « nitn^ettoua 
body. Ml that itK rational formula in H^N-C^H^r^OA + ^MlO. 

Hr.rcs indrrd, thr homology with (ami^inrr-niirely biJs. Hcrx^ 
IIdm l>a»n hi* view regarding iJir catablixhnicnt of tbc doubled 
atoiiiic weight on ihc atroo;- addity uf ihc saltn L^oiit^inins 1 aiotti 
of thi^ncid, L^ll^NU,; but in nuch wceik baair bocfiea, bttlfl atrcaa 
ahould be laid on this acidity, whil^, moreover, the eompound M 
ghcmp u'iih i^lta, aiid especUily u'itb c-ldoriden, eiitifely aupporti 
tlir aforiii<- wi'i^Lt aasT§fned by Homford. It ii» ehketly froiD dit 
bchttviiiUT uf f^ly cine when artad on br the i^tranMT current liiM 
Hor^fofd is iucUncd to n-icBrd it u a iialt-Like eomfWUDdt manljt 
ftsi accii]i|>ouii(] iM>n)eric with ciichyiiuthrticedmnhydrooafanantVtff 
amnjoni*. tiiice C^H^'O^^lf^N+C^HOa, Probably, bowerer, 
Laurent and Strei.-ker*Fi Uyf)olhr«i?i <iti9l hnldsi^vl.Mncp^inOTf^antr 
natiirc, wc mUicli niort^; frcijLtiriilly iiircL with iLiniile-c'uiii|H»'4iuIs than 
niUiGompourdi of anhydrous adds with amtnoDia. 

Com^iitatKtnM, — AU the oonibijiationa of glydoe wtih aoidaftrr 
cry«tat|jtable, of tolerably eaay aolubibty, atid have a «tfoii|t acid 
rmcticjn- 

Xtntrai h^diwkl&mU ^ j^yctar, C^ll«NO,.IIO.HCU crybtal- 
Uitca ill long flat imam* vhich arc tramfMrent and ghatcningt aoov 
ikliyiMCC whrn expoaed to the atcnoepbcre, and diuokc readily 
in water and tn ipirit of wine, f>ui di^btly in nbttolute alcolioL 

• Aaa.d r«i.« Pfc-nn tU, Ml 8. 1 -OJ. _ 
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Ilforjiroril liAA prepann) Ute followiag basic tiyiirocliU>r«t«> : — 
ttroij^hurc; 2(C4n,N"0;,.UO) + HCl. whicli crjatallisca well; 
bc.H^WO, » t^HO+'JUCl wos obuireil from dry glycine in 
VTdrochlortc add gaaj In & utaikir vny tbd sixmc nU itm 
ohuincd with ofitv I ntom of water; die&e bnAie Mitft nu^cht 
ptnsihly he milium of iv» sslTa. H^rra^lius* obtitlned » (?(jm1*U 
uiion of liyclrodilor^tt of ^lydot Juitl bltkhrhk t^ plafimoHt by 
cxtnctii^ft miiturcof thcaotwocompoundswith ikb^lute Jklcahol, 
irvd Uicri precipiUdng the ex4)e8S of liydrochlonite of }:lycine from 
llw volation by «iher; ibe dmibie ct^mpouHd whicb b« tbui 
ah iiiu edf occurreJ tn the furni uf yeUnnv nUy dnv|iii. wliicli ahan 
expoaftd lo t)ie «ir cryslftlliin-d in yelluvr iitwilks like wAvrllitr i 
Uibcontpoiuid 14 casHv sivluldc in wuUt &ijd In ali^utiuK and cott- 
Caiu miicli irsU^ uf (^rybtalli^i^liojK in wbidi rcMpc<;is it is vc-ry dtf- 
fsnentfrocu the ahaIo^u* dottbLc ccimpojnds of mo«i of tbc* ulkaw 
Inui*. Iff bovever, frre j^lycbio l>e mi^ed vthh hidi\tmi\e of 
pbititiuDiv tt comiMuiid ih foruicd which u rqiiraeiLUH] by 
C,H,NOs + 2HO-f I'lCV and occum in black [Hcncliu** or red 
vrywuilfl, (Hursford,! Th^ foltowini; eoinpomuid with aulphunc odd 
•>f*obt«nffl byllorafwd: C^li^NO^SO^: C^H^NO^.HO-SO^j 

c,ii,NO^ilO)+aso,+ iio, 

Nitrate ^'giyciMt^V^H^yiJ^MO+SO^.HO.^ usually occurs in 

fom of odojUr cr\hlnU, but woacttmcs aa larsD Uibutar cryaUUs 

iht monoclinom«tnc tysttim ; th«ae cry«tals are unaffected by 

poeurr to iht? almonphrn* aikd liAve nn aciil Uute. , 

Nitnicc of ^yciiie viaa formerly regarded tth a irr)iijii;^le(l tirid, 

ihcMC compouada vthieli rcttitit from the mnoii of nitriti: of 

lyeine with boaea* am troe Tiittat«*, aincc, aa Uortdivd ba» 

tber atf<d directly prodooed on di<^8ting the nitratei with 



OxaUle t^ jflfrcinf, C^lI^NOi.HO.C^Oj, occur?* in winrdliKs 
cryatsda wbleh urc uunflected by cjcpo*urc to tKc fttmonphcn:. 

■ud intolutde in akobol. 
Hortford fiinl>er obwrred that glyeine formed (^ryKtidliMable 
ampnuiub witL maiiy uill^, (ainiiUr t4> tlml nliich it forinx willi 
Uchliinde of |]latinuiii,t moat of ^vhicb conLaan I iituia of glycine to 
] blom of Uio m\t. With base^^ r^pecijUly vith hydrated baryto 
uhI potMli, cvyataJlizsnble coinpoundft ure aing fornied. Frot^ride 
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repivamitcd b)' the formiilft C^ll^NO^.CuO ; Honford fbsttd 1 
iloin of wAlcr, in Uiit compound wbith cryAiallbedm brilKftntbtuc 
nccdicfl* J:>inii1nrly to tlic hydmtcd oxide c>f copper* Ui« Hjdratcd 
oxide of had^ and oxidc nf «i1v«<r, nifty be diwolved in tn ftqUMHM 
nolotion orpiin^glyrinr, nnd thr mmpnund aft*r being prKipiut«d 
by Uic ndtlitioin of nlcohol, cua^ he obt&incd in ft cryiullioe form. 
Tbc Utid-coiiipouml cr^iUlli^M in prUms, the 9ihfr'<wup0mmd ui 
vinrt^bkc nio-Micn. 

TlicTC u much rcgnrditig tiic«c compounds tbnt stiU remaiti* to 
be iiivt-Ktigttt«^l; wc hiive. liowpvrr, eriterwl mon* fully iaio Um: 
sul>jcL:t (if tliCTir conLpiMitioii Uuii wc aUuuIiI otbcrwiic ture 
done^ bcc«u3e ic ia on tins point that we miut form our jwlgiiMfa 
reipt^ctii)^ thc^ constitution of Kiyc~m«, nnd dooide in fnrour of one 
ur the oiliLT «f the ubov^ hypothe*t*«. 

Fr^uiraiirm, — G1y<.-inr 1i!«?t not ytflboenfiiundm Mnuolulnl tUte 
In iht ADiiitul body : tbcrc m, liuwcvcr. reuoji fur beUcrin^ tbst thii 
suEmUucc lA conloiiiud preformed &a nn adjunct iu certain known 
bciifnal ocida f m<froov&r, the TfiUliontt of this body toutardtt v^d*t 
buB^, and ftalt», (which wc have already d«Kribc<d,} aaitpun iMi 
view ; whilej in ninny caaes with which we shall becomu acquauit«d 
■A we procvedpit iii mure than pntluihk tliat pElydiietiilVpriiieduci the 
Mporation of tbc ackl from ita pmpcr adjunct, u glycerine ia pro- 
duoed in tbc sftponilication of tho hypothetical oxide of ItpyL As 
tn»taiLC«s, we tnny mention hippuric and glycochnlic aoiJt; and 
H'heij w^ ir^^'til. of chi.*tte acids, we alul) enter mUr i^e pbyviulifjical 
rebtion^i and ilw genc&in of glycine* 

It ti^Li ioit^ been known that glydneiaa f^rodoctvf tbe decon- 
pi>viii»n of uniniul nuhatjinceAr eipecially of geUtin, by the action 
of concwotrated mincraL acida or caustic alkaliet. The foU<fwiD|t U 
ibe Ih^ method of obiairiinj( it frnin gelalln. [f tiie ^aiiii lie 
Ituiled wUb a Btroii^ aulutioii of piitivib till aniinnnu craMn tu be 
developed, it bccomca entirely dccontp^Mcd into a mixture of A 
parts of glyetno xr>d I of leucine ; the Huid neotxalived witi) lulpliurk 
acbd h criponttnl to dryn^ti, and the residue eiliacCed with tpirit 
uf wioo vbidi diMolTe4 both the glycine and the leucine; UwglycuM 
aa being the Icaat aoluble in nlcobol, cryalulliici fint, whUe tbv 
loudoe aobac^ncnliy cryatalliau; by recrptalliiaiion and treaU 
mcnt vith a blUc animal diftrcoal, the j^lycino cnn be obtained per- 
fectly pure. 

The tnetlioil of obUininK glycine fmm hippuric aeid U eren 
aimplcri for if 1 p«rt of thu acid be billed for half an hour wkh 
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4|arts of copceiitnvted hydruchlonc ftciJ, It becoaifa cLecornpos^d 
into glycine Aod benxoic wrtd ; on the ftdditlut^ of water to the bcdlcd 
fluid, a fiTCftt port of the bcmsoic acid scp&mt«9 mid mmt be 
rvtnoTcd by filtnlioD ; the ole^r iluid is tfaen evaporated iionrly to 
drvncatft, uu) thp retidoc (hyHroch1orat<^ of f^1\ciiie) <le(y>mpoi«d v'nh 
caantiic ammuiiui; fuially tUc |;l3'ciiie i^ j}ru:t[jit4iled by^auid wiudied 
wilb, slnolutc alcoboL 

itttt, — Wbea tbofubfltanceftuspectcd to be glycine iawpftTiLted 
ft£ much iia poofliblefron) alt oth or matte rn^ the moat atrildnRof the 
prop«TtifBb^ wliich it mAy he diminguiKlirfd are its relalioTi totrufdii 
tt hot Hilutloii uf |)Ota?i!i, it« dffTirtdt, Milobillly in ti1ci.iljid, and the 
blue xjlutioii which it yiclda with cnuvtic putubh and sulphate uf 
oopper, without auy ftcp&nition of the Miboxidc; and if, further, 
we study it& pov«r of combining with acids as well aa ^uith t>ar)'ta^ 
(rtridetrfcopjier^oiideof I pad, ft r,, and ftirming cTyKtHlli«ihlc bodies^ 
there ntn hardly ri:niain any doubt rr^ardiiig it«L nature. It nitiy 
eoaily l>e diatuigouhcd from leucine by the form of ita crystals and 
by its beoufuinfi dccompowd on cxpoaure to heat. 

Accardin;; to Ilorsford the cjuaiiUticH ai urea and uric: acid in 
ntiiie axe incrchMd afttvr the tugcuion of glycirur, but no 
vtd glycine ia Touiid in the urine. 
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ri^,— Urea cryBtalliMS; when tt »eparaC«H rapidly, in 
iil«j *3ky, {^luieaing needles ; but when the cryibtatltAtion is 
riy, in llat, cuUmrles^, fuur'suled priHiTiK full iif rstritics 
An^ lobe furnied cf Qumcruua jiunlld cryKUlhnt-liuiiclIro; 
at the ends the pri^m is terminated by one or tvo oblique surfocea- 
According to C. Schroidt'^theoe form«do not pc*rtain to thcmono- 
dinomArie a}-vtem, but rather to a hemihedral form bclonipnr* to 
the ffiombic Kystein, and bounded by parallel surTncc^. These 
cryotid* rontnin no water. Urea i% devoid of nmell, of a naUiah, 
cioolin^ taite, and is unaffected by expusurc to the atiuo^^pliere : 
it diemulvea rendtly in ita own weight of watcTi pving ri«e to n 
marked cWotion of heat; in hut water tt diisolvei; in every 
pfo|Hirtion; it ia aj^u afjtuble in 4 or 5 parta of coh] and \n 
2 porta of worm alcohol ; it is inaulublc in ether, if anhy* 
Iroufl and devoid of ntcohoU and ui cthcnal oil» and cxcrta no 
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acUnn on vegetable ctilours. tu cofliof^nt rated aqucotu toliiUoD b 
not chnni^d by boiling or bv lonj; keopin*, but b diltUc Mrfutm 

,At nlioiit ItU^ urvA ru)i«4 withoiu VLilTerlfig change^ but st a 
tittle .«bOTC that tciripcratiiic it bcgira U> Jcvd(>]K nmnitniia, to 
boeOBW pulpy, mA to di&nfic into oynnuric ncitl (3CjH4N,0^^ 
SH:iN+C;sHN,O^,9H0); vh«<n npidly h<«ltd it ftl»o yidifa 
opftfitc add ubioli it pniduced from the pret\Gn*\y formed cyanunc 
acad {C0HNV\-^IIOr3ir,N(>.HO). On b«a!i<ig nrea wr *laivly, 
it beooawa converted (according to Wi>idex mid Liebig*) inU) a 
glutening white bod^* intoluble in water but lolulsJe in aeidt and 
alkaiieaf carbonic neid and ftinmoma bciitk^ evolved dunii;^ ^*^ 

iHjKj^CiH^NV),- H, «n ihr. ntber handi nrea he kepi for aorn^ 
Lame iu a stale of fuviuii At from l^if to 17lJ^i ih>1 onljr atr tbe 
aT)Ljvc'iittined compouiici» fonntd, but aLio (according to Wlede* 
marbiitj tJ)e ^wrttt CiH^NjO^, wbou productioa is explained hy 
tbe equation, 2C,H^N^^-H,N=C,HaNiO^. 

If cbltiride nf uidium nr hTdrorhlcimn? of nmmonia b^ preafnt 
ill ]L aulutiuti of urea, the former wvll cr^tAiMihe in uctuhedra anil 
ihff latter in cubca ; iff boncTCTt the cryatala be again diswlr^d in 
wnter. Hnd allovt-d loeryAtaUiee anew, they avparatc in Uio orJinarr 
tikunner^ fiaiiicly, the eblorida of iodlum into eub^a^ and th 
hydroclilorate of ammonia into octohedra or fenth«ry fbrma. 

Urea wdl ciimliinr only witli t'ertain aoKin attd a few liaacvi 
neither lie meuitif.- ^uIia, tannic acid, nor any other re-^foM^ 
proci|^tattf it froni ita Holuttons. 

On h^alini; a eoTicentratcd «otutinn of urea vith nitnte 
lUver. evatiate of silver ^pnrates, nhile nilmti^ of ammonia rv- 
mwrm in *f?htiot>. (CjH^N^O^ + AkO.NOj= AgO.C^O + 

Bv nilTou) acid urftt is deccmpoaed into nitrogen, water, and 
nirbomc neid! tC3l!4N.pa+VHO + !?XO^=«HUJ-L'CO, + JN »1 
bv chkarinp into nitrogen, carbonic neid, and hydrochloric 
(C,H^NaO»+2tIO + Ga=CllCl+2CO3+*N0 _ 

On boiling um either with airorig aunerml acid* or with caintic 
alkivb<rt, it taJtea up 2 ato^a of water And la docompoocd int^^ 
umnionta and carbonic acid {Cgll4N30,4SllOs2ll3N't-3COy]^H 

If orgnnk mattert, eifher puirefying or oftpnblo d oiulen^olni^^ 
putrefartiotir be mited wUb an a<jiiriooit aolutjoii of urea^ ihc 
ifl soon cunveripd into carlKuiie arid and aiiiinonia. 

; Jma. r. |>r. Ck t^d, l»,t^'nV-W- 
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Its abimic wt-iglit^7-'>0'0. Althowgb there havr been many 
fiictkinons Tcgardtiig the rational coribUluLioii of urent inuirli ntJII 
rnnAint to Ik cleared up. Uucdra, aft^r bta dtscovcr)- o( oxamKir, 
■eijtnl the hypoUiMts ^^^^ ^''^^ i^ ^^^ ntniile or carbonk aci<l< lincc 
?B3N+2Cd^-2HO=C,H,rC,0^ and the relation of urwitftwaHn 
itroiM urirl. unH Jtn rnwly rirrompnmrion info mrbontc ociii nnd 

moriio, 9tcin to support tliis view. But Of.-iYfliu?» justly |ioItTta 
out the annlogy, in their combining relations vilh an<lst between 
tb« alkiiloidftinidti reii, and r^^d« the Utter (UAninr^c-niaconju&C&ted 
wkli a nitrogvnout bodjr vbich be names ur&noxide, no tbat the 
rational rnrmnla for nrpa would he cfll^N-C^HNO^. Independ- 
ently oF tJve analogy betweirn ibc «altA of urea nitb iLoae of the 
ftliEftloida, the follovinE; conaideTation mainly AUpporta thin inevr : 
cyanate of ammontaciHjN.HO.CjNO, u oonrortible, an we mheM 
preMntly **ee, mto urea : ihe ;^upiii^ of ibe atoms in urea imxit 
be perfectly difterent froni that \a tbU aalt, 4tnee urea lui« lust nit 
le prtkpertWs of a salt. BhI w<? Vnow that free bydfaled <y*"*<^ 
id U apunttuieoualy cotitcrtrd by t^ tranHiMshuiTi of ttA "atom;! 
into tJ*e ao-calkd cyametitif ^C^H^O^\ now, nottiinc; is more 
obvious than to asaume that in the combinatii:in witli amntonia 
the cv»nic Jitid Ijewmes incorponted witli ihe imter of the arn- 
monta-ialc, bi tbe wame manner aa in dte frw atate, and tbat ihia 
c>iii»rH<k, if not identical witb. Is bi^hiy aualo^oua to ibc urciioside 
of Ocrxdius, and tbus forma the udjuiict of the ammorLia m urc-A. 
Probftbly, Dbd, tbe exiateDce of tbe biuret mij^ht be made available 
in ibe support nf thii hvpoilieai*, since ibe most vimple view of 
thtt biuret is la rrganl it as cnt[s\Hi\n^ of 3 alonw of i^reno.'cide and 
I atom of ammonU, fnr C^H^N/)4-ll3N + 3C3UNOa, 

Com^nntif/nji. — It bi only with some aciti» iJiat urea his a 
tendency to eomhinc. Cap and Henry* fancied tlmt they had 
prepared €<>tnp»un da of ure& ti^Ub sulphuric, lactic^ bippurie, and 
ttrie Bcidi, but the exiatenee <>f those cjjfn|iouiidB is very itorreeUy 



< Jounul dv PLiann. T, -^i, p nv. 



L5A 



DA51C BODIES. 



doubtafl. We know with cerUinty only ihrwjsoiluof urea, iumdj, 
t}i« liyilnichlnntte, tlie lulmtc, aiiJ \\w uxalnti:. 

HydrocMomte qf vrca. CaM,N,Oa.UCl, wm ftlrouJtuMM>uil]r 
cbUiit^d hy ErdmaTiEi* and ["cLouzcf- Thcr prepared it 1>y punoic 
aiMam of dr)- hydror^hloric acid gfin over umi, Tbc cosi|¥)uiid b 
vl^te and liftfrl, nnd cri-sTatliacn in pUlrji ; it nttncU water from Uk 
jitimiAjihera, and from this wstrr thr hytlnx^ilonc acid eacDpcA by 
cvtt^iorittoii, fLhd pure tirea <-r)'»UUinca ; in w&tcr the salt becomes 
Tspidly decomposed into hydrochloric ncirl ond arc«. 

M/i-^ffi V* *"**»» CjHjN^OjiJiO-NO^ (iiccordii^ to ih« uulyvhi 
of R^gnaulTj whirh hois b^cn rcprated by Man^bEiridt^ IleiDUt^, 
Pehliii^ll nnil Wcrtlirr^l;) \* ftirmrd by Euixin]^ a concentrated 
Bokition of urea with an «xcch of nitric acid; Um compound &l 
ont.'e ACparctcA (on cooling, almost perfectly,) in large nacreoiUt 
vbiiting Kcutefl, or in tmall^ gliRl^ntng, white pUtc«; on etaniimtig 
under the mieTo«eo|ie tJic eontnct of the uren and tlie nicrie acid, 
wir firivt cibMrrvc very ofitunr rhnmbie [)c4ohe<lray at wbiue Mrvte 
an^'lc* (=8-°) more pfiriidcs wc gradually accumulated, m> thai 
they appear to increase in size, and the octohcdra IwcoBic 
eoTiverted into rhombic tabkts, or form hex«gonaJ tablets {whoM 
op^Misitc acnii* aiigh<« liWwiM" are ^'2^J ; these crptaU almys occtir 
Uolalrd^ nr in tinift^rmly supenin]>oae(l masses (C Schmidt**). 
Thi» salt ia uiiinHuenccd by Ui^ nltnosiplierr, haa uii acid tsate, is 
more soluble in pure water Uian in \nur eontjumnx nitric *cid, 
and dissolvcn in alcohol, producing considerable depreiskiii of 
temperature ; on evaporating its aqueous solution, the salt voy 
middy rAlomt^e-i; it reddens lit/nus; a conoenlrated aolutboii b 
not alTccled by boiling, Injt a dilute hoIuIIou ts converted iiklo 
carbonic acid, carbonate of Auin:oiiia, ^«ate^l and nitroua oind* 
(C,H,>\Oa.HO.KO,= H,N + 2CO,+2HO + JNO)> On kc«tli« 
dried nitrate of tirca rapidly, it decr^tatea, but on heating; it slowly 
Ui 140^, it bfl^ritinri drri.impnsed Into c^rbonio acid, fittrotu oiidef 
urea, and nitrate of ammonia. If tlie solution of tins aak be mA 
too dilute* a solution of oxalic acid precipitates oxalate of urea. 



* Jtium- f . pr. (.Ik, EU, ua, fl. Attl. 

* Asa. di> Ch. «t do Pky^ 3 ^r. T. S, f. fX 
£ Jvuni. t. V. i!h, Dd. U, a 4UI. 
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BfMTchand, tiking up 2 fttoiu« of vftxer of crysuUisation) is aUo 
ahtftiool br thfi direct unioD of the conftnuicnt parts, and fonos, 
u br HA U)c unAiclcd rrc cnn perceiTtf, luii^ iMn plalejt or pnaiDs ; 
wider the microscope it U unallf aecu iji hcja^i^iml {ilAtet, hiiutUr 
to thoie of nrtroic of ui^a, intcrspcncd occiuiondly vith four-aided 
pn^ms with pUi^on of truncution proc^edin^- from th« broader sidet 
ofth** rct^ngular McHont. Tbe form of thb oKilat«^ 1tk« that of 
tW nilrste of ureit, belongs to tbe monotrlinoiiiAtrir^ ayHt^in. Tkit 
wit IkAA ftii Add tute> diuolvei Hi 16° iu 23'9 parts of w^ti-r &»d in 
6^5 of alcohol i h » prccipit&ted from lU aqueous solution by 
wok txcOB of oxalic acid. On t^poniiro to heat it h dccomfiosod 
fa**** evbonate of ammonift sfid c^armric acid, 
^k Ultr gUcin«, iir«a al«o tinit^w vritb tattt, tvhlt-li hold It in m<ih 
^H^Bt cuirit>iriati<jii, that not uuly does no cliH.^i»rpiJ!(jliiiri riiMir mIil-h 
^^^Br aolutiona arc l>oilcd, but even oxalic and iiitnc ucids Jail to 
MpBfttte tho urea from tota^ of their Gom]wunde {Wcrth«r*], 

0& mixing conceritr^tM noluHoua of urea nnd nitrate of iilver, 

tli^re »re fomird thirk priam.i with u rhombic haftc which nre readHv 

Kaoluble bi iiater and alcohol-C^H^NsO^.AgO.NO^. On the 

^^ addition ol a solution of soda to t!ic aclulion of llic^c crystals, a 

ydlow prcci|jitato i* o^tAmcd=5Ai^ + L'C^n|X^O^> Besides 

thew, Werther hat nho rblsirted tbe foil'jwiu^ coiubittalions : — 

2C,H,N,O,;Na0.NO,+C£ll.NA + 2l*^;N"»Cl+C^II*N,0,+ 
3HO, crysUilb^iii^ i[i dcLquesccitt rhombic prisma; 2HgCL+ 
C^H^X^O^ flat priems i^bxlciiing like mother-of-peaH. Uroa oon- 
not 1>e separated from the solutiona of theae compound* either hy 
nhric or oxalic acid, 

IPradMcU <tf iu metaMorpham. — BmTei, C^IIjN^O^, ja, as wt? 
have already mentioned, the chief product (tOKetbcr with cyanuric 
idd) ithich i» obtained on licfltin^' pure urea or its nitratu to a tem- 
pcnturc of 15i^^l7U^; the cyanunc acid in prtciintuted l>y busic 
acetate of lead from the aqueous soludon of tbe fu«4?d product, &ud 
llv pJifirvi uf Irtul ivnuneil by -fulpbtireUrd liydro^rn : the biuret 
IK then obtained by t)ie evaporaliun uf t^jc aulution. ft forniA Kmall 
cryatol which diaaalvca readily in water, and still more readily in 
idcobol ; tt exerts no action on vec;etub]e colourb, does not combine 
with 1me«, and di>iiH>h'es unchanged in conccntriLted suljkhuric and 
nitric acidi; with ttulphate of copjjer and pou«h it yields a red 
loliUion. ItA rUiojial formulu^ ll,,X-f 2C,nN0,r 

rr^ara/ioffi — Urea not only ocrt^rs preformed in the animal 

^( ■ Joura. f. FT Xl» B4l.W&,S.&]-9(i 



I 



158 UASIC UOOIBS, 

body, but onn aJ»o he JUtifi^iHtly prepircfK VVbcn Wubkr 
the iMTiiuiiful <tiiH»vi!ry thai iiiva was runnwl by ibrnnhm oi cyanic 
Ariel and ttinii^onia, the physialogisU oi th^t dfty who «xnr »Ull 
imbiucd vrjtti idcaa of vital forces, ircnre Astoniahod thcitii inAttcr 
vrbidi Appeared only oipnble of fvmiation by or^Dnio foic*y could 
nbo be fomwr) by the haad of the cliemist from to-oiUed inof:gsnte 
matters. Ttte H^toiiulunent of th^ phy^ologtata lias boaTVcr, 
grufluftlly cewted^ nut only bt^caune tbfr>' Imtc Uk tbe moat partf' 
shaken ofT tbcir ftdlierencc to irrfttion&l vtu) forces, bvt 
bccouKc >inoe that time uianv other tubitances have boenanifinally 
produced, which are identical wUh, or ut all erenu mmt MntUar to 
prevjriutly knowTi organic matttir*' We luive k-nriMsl to tcj^anl 
urraL u one (if the moat aitunion iimdu^rta 0I drcnoipiiuttoiL, tioC 
only of fiatundur;;amt: bodii^d, btit a1»o of ftrtiiioinl tulistaiMTCiL ll 
would occupy tuo mvch of our present apoee^wnv ve to enuneraic 
all tlxo rate* in wbic^h urea oecura u a product of th« decomporatiott 
of a nitrogvnoiiK kubicUnc^ ; wfwill )irm>i]|y mffntv)n ii* formatiott 
on ihu uniiin nf ry4iin;c(.-Ti ;iiiil wult-r, of fuhnttiutr nf mjipcx mmI 
hydrofioiphatc of ammoiua (Gladfttono*), in th« decomposition of 
allnntoinc by mtric ucid, of rrcatinc by the olkalios, of alloxao by a 
boiling Rolutioti uf neelvte of lead, ike. 

Hiere nn* varioi^it ways in vrUirh ur^a mnv ho obtained from 
tlTinr* hut It \k eliirdy rfrrctr<1 hy nitnr :ir malie Hcid ; it U more 
adTiaablc to ukc the alcoholic extract of urine than the rFanlue Irlit 
by tt> duett emporation ; if nitric acid he u»ed, the nitrate ol um 
mu}A bo CJCpoacd to due priwtnrc betir^^en tilei aiKl ALlerinc paper, 
and after it hu bvcn diacolved in a little water, mnst be dero«ii- 
poied with rarlinriAti* cif \rat\ or nf harvla ; crvitjUv of nilnite (^ 
lead iMr hutytk soon heparale from the filtered lluid, vrliieh niuu be 
cwporated and extracted with alcohol ; this alcoholic miIuImmi may 
OOiitain, in nddiiion to urea, a little iiitrete r^f lead, but it takea op 
fM> nitrate of baryta ; when bantn hnit been uMtd, the aleoholifi 
Kilniion mn«t bo dcn))cm«-r] with animal charmial; when the nit 
of lead baa been oiwd, the nolntion w often j>^ffeL-tly imlouriew 
■ftei tlie prvcipilalioo of tite metoJ hy ftul|dinret1<^(l hydn»^ai. The 
nreii acparatoa in a ery^lAlline form, on tbe evaporataon of tba 
deobolie »olvtion. 

In order ui pre|inre orva from eynnate of untx>ofiia, we nuse a 
laiitureof 2^ perta of ferrDcynnideofiviCikMiiiuii, frotn which all the 
a-aler baa been expelled, and U peria ol vclNried, k*^ prniiide 
of n]«nieai>e«c, to a inint red heat i (cevn wlien the mixture b »nffi- 
* Am 4 Ck «. Plwiu. lU I 
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oeitdj lictfttl bI ft ttinffle iK|Kit, the vbiJc cua» ft.wqme» s pba»- 



the 



pliurcaci^it R|]pCftrance :) frura cIiIh gUivin^ rcsii 
poUuii H'hich ba« boon formed mii^t be extnd^d vith t>M. wfttcr. 
vi<l mixed wiUi 20| parts of dry solphAtft of nouoonb ; nuMt of 
the bulpliuic of potash Hepftimus m & cfyMAlUne form, while i^ 
cytuuac uf ummiHiiJi, now i!i>nT«Tlr<l itiUi uma, mnvnfl in aulutkiii. 
The rcmairt'mi; sulphate in vcpantcil bv crjrntttUbatiotii but naotc 
ptrfeoUf by alcolio]. 

7W#. — Urea mkf gjenenWy bo vciy cnaUy r«oof;iii>»d by ila 
pfoperu««, espedblly by iu behftviour tovnnlt niiric and oxalic 
acic&i ; but nWn ui- kaw 1» ilucover vrrr simulr qiiArTUlim uf iKk9 
SHbatancc inftlbuaibvuaduuLi. it iftiiftrn very diiUcult Ui i]i;tcrmiiic 
its |»rcMiioe wilU Kientitic precinon. U la m alooholic «xtn«ta 
liial vr« mutt Always Be«k for wa, bat before we procwd to aearcli 
fbr it, there are tei'enl precauiioooiy iik«E»Mirv« to b« ad^piod, tii« 
neglevc of uhkib would miiler uor attempt to diwovei it fulilp- 
la die firat place, in rcEcmicr U> the prcseucv of nibLioaiiiouA 
Mibstaitcea, if we inab to divcorer untdi <]iiaittitie9 ol urea in 
olbumittoua tlujdft, wc lamt not he Mlis^ted wiUj Ui« reinovu] oflhc 
albiuoen by limple tTutbnj; ; %uioe by tlie coajj^uUtiurj of tbe ulbuiueik 
Uit* lltLid be^uc>tii4?K more alk:iliii«^ aod mi}^bt^ during c?ia|Hjratioii, 
iiidjr^ a (l?cx)nipn%itio[i of tlic urm: niomorrr, all albuiniittHiH 
matter ia ntA pir^iplutcd bj boiling, but a portiun rcmairiH ciiiuolvcd 
by Umt nlknli, wd is taken up in the alcoholic cxtruot; on cmpo- 
ralion iIjik olbufiM^ri uTtdrr^ocK n clmii;^^ whi«li pr^^tbably cri<iporatca 
wit-'i tbr nlkidi in Eixluctng thi^ rlcTDnipoxitinn nf ihe urro. TUi« may 
riplain buvr ilwnjitljnl Mnnthnnd <!0(jblonly rrcckTrrl1'2aragrammi3 
of iim htmy A inixiare of 200 granimci of »c^rum and 1 gmrnme 
of «rct, IJcncc, before boiiinj^ the album^noua Jiuid, we mtifit add 
a few drop« of aectic acid, ao as to gif^ it u sligbtty CLcid reaction^ 
wbprrby ikot only in the nlknlMrc*nre of t^ir fluid pr«vci)U;d. but a 
mocb murr jicrfrrf iep<imt.inii of tlie ciutguUlilfr maltcrR la eflbc^fl. 
[f tlie n^Atdue vf tlic flMid from wlijch the cofigulatcd tiidlteia have 
licet) filtered be extracted with cold alcobob and the solution rapidly 
ersporatvd, so na lo eaufto tbe chloride of sodium (inkcn up by 
ihecold alcohol) to separate hJi much »s poMibte tn cryAiab, onlhen 
bringing a drup of the mntlirr-liquid in contact vitb nitrin nr.id 
under the ujicroacope» wc »ball ob>civi? Ibe eoTJiiti4:Jit<&uLCiit of the 
r<innati(>ti of the rhombic octohcdra, and Uic bcAA^unl tartlets, m 
whiflht if ihc iriTestigation is to be unqucAtTuiiable, tbi? acuti* an^li^ 
Izit^S!") must lie nlwap mesftUiVcL After the <klejrnii nation ul tbe 
Qtlrate we may aUo obiain the oxalatj', mid «nbmit it t€J niicn>fliui|)i(- 
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examination. A i^ood try Btollomc trie dclcrmtiiauon ykkb, huw- 
cvL^r, the sttinc ecrtftinly oa an cUitnentary tmniym vlucfa* in Ukm 
cktesj mould never, or eictremdf Mldom. ht poiAable, 

Forraerly Ui« pre^tencc of Biiia11 qiuuitities of urea tru >iippo«eil 
(If \if. ealalfliftlivil wlicii diUiride <if soflmiii crvsrallLsrO in the orlj^ 
IjfdnJfomi; fjut iadep^tidcntly of Uic ciTcutni^Wncr itut otWrsub- 
0ttuirc« be«Bdc» ur» nv&y induce « similu action on tbc form of the 
crystjUtt of tliiH ijlU, it must be home in muid Uiift cLk>hde of 
toiliuiu, when we tnice the formation of itx cryntib under tb^ 
niirrnH^}|tPr pn-S4?nUi itAnlf bi eomhinnt^onv nf tlM* rrgulnj- njrfetrtn, 
with D complexity varying with t^r minutcncM of tbc rry»tidiu 
Thi^ occurs whcii we allow pure cliloridc of sodium to cnstAlliM; 
Mtd it in vtili more tbc eiuie when or^iiic miuterit arc mixed with 
tba aolucion. I am togiiAiTitcd with no otbcr suhttniice of the 
ragulftr n^trm which prrfientA such iineomm^n rryKtKU uoder the 
DiicroHcxjpe iLA cblnritlc of Kodiuru, \Vi- iirr4 only cjl|ki»c Uie &leo- 
bolic extract of Any ammnl Huid to »|>oiitancou4 cv&ponlion. in 
order to TCCO^i«e with the unkcd eye, in the i;n«tcT crysUU, iht 
eomhinacioiK which we h&ve perecived on ethmining th« cryftlAlti- 
utiori of B tohition of pure vaIi under the mirroscnpe. 

In ord«r to delcrmiiic the ami/»nt of urea in nrine, moat ana* 
lyM h&ve followed tbc mcUiod proposed by Mit^bcrlieb,* ^nd hnvr 
ftTftUcd thenosclvca of the insoIubUity ol' the nitrate Tlier« mtt 
Bev€r&l eaucei of error in this me<thod wbieh ctinnot be altogrttMr 
iiToided, but wi^h due eare may be mnde very Tnoonudenble. 
'Hiry chiefly eoikstst in tlie im[)erfi-ot itiBohibility of ibb tah, 
uid on tlie adherence nf t^ie su-eulled extrartire mnttrni to it; if* 
bowerer, wc na« on cxceM of nitric add for the purpoee of K\m* 
mtinj;t}ie urea, eooL the tluid art ill e loll y, &lter after *ome time, 
rinwe the aUx witli cold nitric &ekl, and, after it baa be«n ftubmitted 
tiipr««HUFerdry it, at a tem|i0nLf:uiv nut exeeedhv^ 110^ we «ha11 not 
have air a;rcaL a Umuf unM an Ueintjf T timiciUiiH [fiost alway?! oci--iir 
inulnptin;; tbii method; hut in reUtionto aoeunicy,tJ)e results fall 
for aliortof those obtained in tJie determination of minerol rab- 
auncet. The idea occuned ainioac aimuUaneuuily to Itajc^kyJ and 
Hetntxj thai ilie urta in urine mi^ht be deiernitnetl qiiantilativvly 
liy it^ deinjttijMittilion by miphnrir. aiitL Both inieali^turm liavv 
antiaded tliemselvea that tbe so-called extmcthre mMtters of tbc 
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do not modify ibc n»uU of the experiment; th« esvential 
jkoiiit itL thb nivt1i<Ml, wbiich u sodDeo-Iuit more toflnplicated, but 
L)>tleM tmm »ccuMk tK«n tlint liy nitric icid, €oitH>U in our 
Ecmiinuk}:, by incan.i of hichlomic of pintinum, Uic ftin>ount of 
And nmDiotiiH (if XXte UUcr tw prvMnc] in « vpecifncn of 
LD^p and in oar tbcn tretttng A tecond >pdctiii«n wHh rai- 
pbunc mndt tirtd gradnollr hcftljng it to 160^ or SOCf^ or «a long 
19 Any cderveACeiicv continurs; the dind u then filtered* Afid tlw 
Amount of MUQionLA detcruiiipcd bv biciilorldAof pUliiJum; deduci- 
tne* from the prccipitAtc ttiua obtAioed tbet vhich va* yiddcd by the 
otb€r^>Aciin6n(oorr<(ApondiogtothepoCAaaio-«hUMridAofpUtinunnj) 
WA am CAAily CAlculntA the nmoont of urtA from tho BtDinotiio- 
fthltirittc of platinnm, or from die plAtuiom il^elf Mi oo the inct- 
n«t»lian of tbc residue. 

A Atill better mdhodt b)^ vhicb urt* may be determined qiun- 
litAtirclyt a]tlkoo£;h not perfectly free from orror, hAA boon givon by 
MilLon-* It U bAsed on tlio &ct tliAt itreA t« d^composod by niCro»« 
_Add into niimgrn and rnrbonic Ackl; to etfect ihi^ object a wilu- 

of nknte of uulmxide of luenrury is djuiuUcd in lutric ach!. 

Added to A vei^bcd portion of urine ; on VArniiii^ this mutturc 
tJierc i& A dc^eiopiDcnt oj nitrogen And corbonie Acid, which latter 

ia etugbt in a potaAh*oppMntu« and uei^'hcd. Son^c of the 
ttrAetlip*e mAttert mL^^bt yield eArbonic lu-id* even if none of the 
nihiT n>aitittirnta uf tJie uriiie dtd an; tljiflf bowerer, la deiiiv-d by 
MilEoii, It tatsJL aUo be recollecttnl timtlhe urine Aliray« oontivin« 

cArbonic nctd in solution* 

KioAily, A mctli^ bA> beou prcipoi«d by U> Buiisent for the 
citiAntitntiTe determination of tiTva^ foumitd on tbc pro^rty thitt it^ 
BolutionA wtdtTffo dfrcmnpo/i/ioji in cJatt-d vnnfU tU a teatptraturto/ 
Jhw IStf fo24C^; tlic cArbomc ncid w-bidi a tbua f^mned a cooi* 
binMl intb bnx}-tii, A^d the Amoont of orco in e^tcnlAted from tlint 
of carbonAtc of bnrytn. 



k 
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OetMrrtm^- — Urea \% oik of tlie prtJicipnT ijruducLK of excretion 
of tli€ kidneys ; hence it cbie6y uxura In tlie urine. Aklwugb it 
oevutitiitea tiio ^rOAteKt pArt of the solid conatitucnts of tJie arinc, 
it b oontttinod in the Hqtud unue in very vamble quAnthi^A in con- 
sequence of tbe physioloKicji) tclatioofl^ in iLoeurdance vitli which 

AmotiiTt of WfAter in l.lie iirlnairy ftecretiim I'Anes in »o cAtrnor- 
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dwQBfy a dtrjjrct, Iti orilrr to con^nct o n rif l yf J i of ibe qunnttty </ 
WM cxcrrtcd itt ihr urii»r, wc must f-xaniini* tlw urine colkti^ in 
a definite mtcnral in relation to ila pro|K>rtton of tiici- A% in tlie 
connuJeratioii of •* Urine," wc shftll rrtum to thi« luhjcct, w« nnU 
Wrr only nnnark thai t)ic urine of a lenltlir mnn contaioi geoenllf 
fruiii 2'5 lo 3'2J of ufcH, ihni the ratio of urea to thtt oilirr Kilid 
ConatitueiiU in abi>ut=9 ; 1 1 or 7 : fii and that a healthy man in 
tncnty-four houra excretes from J2 to 3C f;rnmr&ca. 

My txpenmciits* show that tt»c amount of %rtm which t* 
excreud i» extremely depei^dent on the iw/ure of tht /*orf irhieh 
haa been prrviotnly tjikcn. On a puro^" animal diet, or on food 
very rich m nitngcn, there were oftfii tvo^liftha n»ofr urv« 
DEerctcd than on a mixed dictj while, on a mixed die^ there wa» 
almott one-third more than on a purely vegetable diet; whikt 
Anally, oDAnon-nitro^eroiifdicS Uidamount of nr«tt waa laai than 
balfthc quantity excreted during an ordinary mixed diet. 

In myex|)criiiienta on the influence of Tariona kinds of foodoa 
ttie tLiiinml cr^aniam» and eapccially on the urine, I arrived at tlic 
above re^uita, which in mcnn numbcra may be cipreaard m foUowv: 
on a well rejn^ni«^ mixed diet I diacharged, in "iA hoanp Sfi 
(^mme« of urm, {I f^rc the mean of M obacmAiona) ; on a 
purely niinnal diet !t%'t ^rammea ([he in^an of 12 olrtf r vufcopa); 
on a vi^^ablc? diet 325 f^niiijmeii (the mifitn of 12 uhteriatiom) : 
arid on a non-nitrogcnoua diet 15'4 jfraromca (tlie cncan of 2 ob- 
aervatiom)- 

It is expecjally vorthy of remark, that the angmentalion of ihc 
urea in tho urine oecur* very vooii after i>ie n^e of litj^hly nitnv 
genoua fiKiH, aiid tbai in vudi caibL-a ullcn flve-mthd uf the ottnw 
^n taken in the fumi in 24 hours art diruinatcd as tirea by ti»t 

kidneya- 

When 1 took %7 Viiled h«n«* vggi daily^ I coatuaad in tbero 
about S0*1€ grammes of nitrpgen, but in the aboTO*menrioti#d 
quaDtity of ureai 1 dittcbarged otily about 25 gnunniGt in 24 honni. 
On Llie innmin^ following the day on which ] bad taken only fltth 
or eggs, the urtue waa ao rieb in urea tliut immedibUly on lli« 
addition of nitric aeid it yielded a copious prmpitata of nitrate of 
lim i h«nee Proui'* aawrtion may be correct in f^r«Aoe to 
England, that fiealdy paued urine often girea a precipitsttf of 
nitrate of nra inmcdialcly on the addition of iiitnc aeid» althougli 
on the continent, where ]c«a animal food is taken, no one, «> fmr at 
I know, has made a ^imiUr obMTtaiion \ and hence also the «nna 
- Jvora f. F- ^- ^^ ^% ^- V*^ >u>a tid. n, & U'rV^ 
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ormmiTOTOtiaAiumailsiiimjr ricli innrcft (Vnuqu^lin*, HU-ronynuf, 
TtedcniADii ftiid Qnclitijj) wbilc the urmc of gnuiunivorout 
Aninuls beomponrtivclrpoi/r in thw con»titucnt (Uou^&i]1|;fLult$). 

Notwtthtuuidin^ IIk cunxidcrablc inHucncc winch the a&lwtc of 
the food cxertu on th« {jUAfttity of area #xcrctcd by the kicincys, 
iNcnr 1:1 M in\trh um in the urine ftftur proluoigiMl »batinenc9 from 
iJl ftnhl (n/u-r n rigid b»t of 24 hour*) m sfl^rr ihc uac of perfcctJy 
iion-nitmgEcnoufl food. 

Loasnj^ficll found ure* in thf^ urine of A mftdmui vfho hod taken 
no food lur 14 days ; and wc observe ttomething similar alinoit 
dally in ptUietiu nilh typbni hvtr and oth«r diseuM, who fur U 
days or more favc taken nothing but ah oi}y umulsion or an rrnol' 
licnt decoction, aiid yet always pai« urine containing uren, <uid 
often rieh in it. After living for three days on a. pcrrectLy non- 
nttrogonoui dietf I vtiU founds in the mornini; urirc, mi^rc tliaii Ig 
of urra. 

Strong ejetreUf of tJie hurtily powers e'iiJ«e?h an incrrnjted 
excretion of urea. 

While* froen ninneroua obaervations, 1 a3cert4tincd thai, during 
my ordinary hMis of life, 1 divcharKed aboot 3'J ^ramniet in ^4 
boQTS^ I fbufid that after 9tn>ns> bodily' exercise, 1, on one occasion, 
ptawd -^ gmtnmci, and on another ,f7'4 gramme* in 24 hcura. 

Tlw urinp nf w<*nirn and rhJIrlti-n ts^nUitiis, ai^ciurding to 
Bec<iucrel,5 le*a oico thttti tliat of men- 

Bccqnerd found the rutio of uncA excreted in 34 hours by 
women, tn thnt CKcrcted by mcn = L^'582 : t;*537> 

Like Bocfjuerel^ I have failrd in c^il^l^Ui^iiTig tlie fact that there 
ii an nngmrntaiion nf urea in rrrlain forms of diHenaet although 
Bngliih pby«ician« have »h(»rn an inclination to asaumc an urco- 
<f»tb«sia, 

AUhouj'h Vft arci i f/r-iori, prejudiced a^coinHl all the«e diMhe««s 
wbidi Englwb pbysiciann have attempted to establish on certain 
■iui*ryaiuily<e!«,[*wpp. ■I7i)u'p must fifirHhUy pmteBt ai;aiiist such 
an urea-diathcm : t(H' jiow ^\oc^ ibU indicate a nturbid proccA^ ? 't'hc 
nature of this or that diaiaM: doeit noi depend on an incrciHt'd 
excntaon of urea, vhich i* only u eonttequonee cf another praceaa. 



- Sdivfio;. Joum. Bd- 3. & 17&. 

^ Jtnrn. H* Vh, >l il» Plunn. T. i. p. ^3S. 
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Tie urea ■« puAhihly only r:ccret«(l in inereM^d qnnniity vh«ft 
mAtcrial fur Us formAiion U nufBcienily tupplied : now if poJf- 
|>liaf;lH 1>« not c^ombin^il with rJtii urea-iliAtli^HiH, the VHtmt uf the 
un-tt must IriTxiiugliL m the mrsU- ur t-Mnnuniplion «C tlje tiitjo- 
gcTiuus liviucn : thin \^ not hnKeit on the tendency of the tuauea (o 
bo converted into urva, '«it (hrpondn on other procevaca which 
arcompiiitv iiiAnv nictrhiJ procean^^ In durjLW^ vrheti? inch « 
fviTifiuniprhin Hf'ttmllv ofYrnnt, I luive never found die iirira |«i«wd 
in twrnty-ftiur hLinm L-Kiritrt the Tinnn^il t^tuiitity. mot} hjtve vcrj 
ofitn ^und it ^ bctieaith the Aremxe* 

A tiiminijtion in tlu^ nmount of urea excreted during <limaf 
in t irenty^'four hourv in rery frvqui^ntly obter\-edt ihhg however, 
in moil cuttes, niny be de]wndent on thi> low diet-- 

Decijuen-l hhx intulv tlir brst nliM-rvutiiMin !n reference to tkii 
«u[)ject ; it ftppCAtx however, to u->, Uiat such iiivcati|^tioitt ray 
rtther aerre to enable us to form wi opinion of t)ie mofbid pviMmia 
in a siiecinl nue, thnti Uy estahUth ireneral tu1« reiJ^anUn^ tbv di* 
mtnuiion of thr urea in the urine in wruiti dita»e« of dlsea^. 

ft i» by(srrfu) 4i1ni*rvRtjnn of the nriiitr in itidiTidiia] cvien, 
knd not by dmwing g<^nc-riLl infcrenccsT f^'^ ^'^ '^'^ make thtsv 
exnminfttionn useful* 

Many dx'mist* have loni; sought in rain to detect iirea in i»o*~ 
mat l/iood : Simoii bclicired tbnt he hrxl fotitid it in calve*' Klood, 
and Stmhl and l.ifhrrktitin,* and rrcr-nlly (Jarri(Kl,t mainraiii lliat 
thry iinvr dctrcrled it in huniaii hWid : tritho\it doabting t)ie eor- 
rrctnn(» of the obvcrvationn of thcAc chcnust*. it i* only rcccmUj 
that I hftV'i bcrn able to convince niywif with predaion by dcci- 
Hire expcrimenU that urra is prewnt in normal blood. 

In my invruigntiims r^gBcrding the amount of alkaline cwboci- 
atrt contained in the bliHid, I often o|>erated ou four or %'a poundi 
r>f frcah ox-blood; in order to AToid the dccompoahioci Mwl rc-«r* 
ran^cment oflhe aoloblc mineral coniitituentsof blood which al««ya 
occur in ordinary incinenttion, 1 fine »ep«rat^ Ui« ooaipilablie 
matters nf ihr MoikI, aflrr diluting it with four timet iu rolunuf of 
wmter, and neulialiMng it with Mt-tio acid; the rvnidue Ivft by the 
OTftpontion of tJic finid, from which the cumulated albuiuen httd 
been rcfnovcd byAItmtion, ami the filna that foroMd durii^ 
evaporation had been akimmed off, vta tntted tnUi ftlMohtfe 
alcohijl, and then, in llw minner ire have abvady deacribed, 
exiuninef] for urea; the meaaurenienta uf tba anglea of Um ctyataU 

f Ilo4lro-t%lrvvk>l TnnvlAMi. Vol 31, |l 9X 



unt^A. 



both of niixfiM sind oxaUtc of tircnf whioh were miide accortiUif* to 
Scfamidt't method voder the Diicroscope^ exactly coincided «ritli 
^^be mBSttirenwnti ^ivcii liv Schtnult fur dieM cry&t;ilK^ 
^^B StnU's inetluKJ, i«litcii ) hmc repeatedly tried, mul wliicb coii- 
^^bt4 ill Uic cxtntciion of Ulc urea from four ounce* of blood by tlic 
^^ddiiioii of alcohol, Bad in diagiioein^ the existence ofure&from 
Ihe crysiaQiwtion of the oral&lc, does not appear to me to be 
mifficdottJy fxmdusive; for, in Uie lint pi&t^, i\w <|umiliry of urea 
III &Mir ouucfa U rery sp^d), even fur niiLrudci^pii: ubst^nntloii ; 
stcondkt ikkohol extracts (rem tite blood certain ori;«nic mfittera 
which pAftly xparatc on erapor&tioiL i thirdly, ox^u uciri alwftya 
pf«dpUst«fl mtoenl mitt^ra vLich rend«>r the objctrt iiuUithiut; 
Will, finally, if tts c^r^-stab he not er)'<ullogrB|>h!cally deienuined^ 
it 13 often very Imrd to difitirtL^]i>ili i}!iAlute •.if urirn fmni irrvHlallL>ii:d 
^•Ikalinc oxalates ; all of which r«iHi>]ii led mc ut think that Stnihra 
^^■Eperiiucnls required to be continued in some other maimer. 

Drek iner e — c i abnonnally in the hlood <ti pcrn>m ttudoring 
from degenendon of the kidEiey»,wh(re1>ylhi^ruikcLioiL of ihoae organs 
a destroyed, Dnder the genejid term of Bright'M ttUfiaej wm uinudly 
indade the vaiioiu condition* in which there in a mcclMnicvl disturb- 
■nee of IIieurinojT accretion, liowcvvrdidcrcut ih<; hi^tolnj^Lcul alter* 
■tjon in the rvnal tiuuc mny be; and wc ui^c Uio word urftmia Ut 
tndtcftte thcgroopof nympr^ms vhich depend on the rclcrtbn of 
un-n in thn hli^iul. 

CbriAti»iHt* W4L1 the tir^t wlici nwi'^ni^d the oucutrciicc of urrrii 
in tiiG lilood in thiA diacniic* In any other di^uc, urea in only 
rarely loand in the blood \ hcnec, it 19 by no mean!! requinite th&t 
tbo »yniptonit of urscmm nhoald be i-nmhincd with the prev^ntM.^ (if 
Utttt in the hhioii, niniv trvcry phy«icinn kxicitTE liiiw ofttn Hri^ht^K 
iliMAM occurs without this gixiup of lymjituins ; it ik only when 
the nrincis very scarktyth[Ltthci« symptom* occnr; that iif vomiting 
i« not by any means a nccCMory one, aa is goncmliy suppOKC<I. 
Mor«over urea bM been fund by Itaineyt ai^d Mtirchftnd, in the 
blood of cholera patit^nts, hm only when there wnn lichuriti; and 
GsTTodt thinks that he haa found it iLt the blood of a gouty 
l^aticnL 

Hecat and Woblerll have detected urea in IAqu<fr Amniit which. 



* 0& mnnutor drKCCvmiLDTi at tliu kiJm^ifAc, Itiliubursti, IflSV, P' tO. 
f Loud. MnL G«x. VuU ^^ |u MA. 
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they ^Tv convinr^^ <?f>ntaine<l none of the mother**: rrine. ifmrii* 
aiul Sclierert liowever, failf^d in ^ieterUng any uim in thit 

[RocaJ hmi frequently met with Bmall quantili^ of urea in milk. 
*-n. «. n.] 

MilloiiS found urea m the vitreous and a7rifo«if AvmObr^ of the 
vyCyt^nd Wohlcrll confirms the feet. 

Urea hu vcrv often he«n found in dropiUai firndalicmM^ 

I hmvt never ^)cen ahle to diieftver urea m »vroui exmUtioaSr 
unlcjut At the immp time tticre wjtt diiirABe of the kidneyM; pRfnoiu 
ftntrJTif^ntjq mny |nih»Uj1y only have rrferencc to dri^pMCol fluids 
dcjK-ndini: on Hright's disease, »nd not to tliOM accumulations of 
fluid Ai^hieh nmc from Qnlit^cmmt of tliti liver. 

Jn Dright^s di^aiiej urea ic found m aU tlic fterouft fluid*; tlw^^ 
SoliI[iiKlH-r^rr^ nni'r found it in nti A(|urau9i cfTiuiun in the cerr1>ni^^| 
Teol.riclc*. 



The maftcra vomiUd in urtomia not unfrcqucntly oontaiit nrei. 
(Nysten" and other*). 

Wri}^l]ttt h$u found urea in the tahvo ofa patient vrith Rrt^ti 
diiVRvr, and aUo in that of a dcig poiMinr-d with cafnuhrr 
nulilimate-. 

Uren hn-i been found 1>y O. Dp Ki^hn in a Mlttry etmcrtikmi 
And 8tmlil and Licbcrktihn have recently detected it in tfae We 
after the extirpAtton of the k]dn«ys. 

Origin. — Physiologists were long nndedded fcgarlng ifat 0Btt 
of the aottinl fonnaliun of urea« Sinee urea had Dot Imhi Ap* 
eoTercd in normal biood^ many belicTed that tliey m«ft adbtfic lo 
the old view, that the cxerela are fbniied in tke eicctetiiig ocstn* 
from the oonttituenta of tlie blood, and that urea ia tllui int 
produced in llifi kidneys. They aceount^d for the eircomttanot 
that urm ia* in certain morbid ecinditianii, sometimes found in the 
blood and other Qnids, by aaAumi[i|; that it wan then n^turbrd UtMtx 
the kidncyn or the urinary bladder. To ovcrthrov tbia opmion. 
Provost and Dumat^I and subfldquenUy GincUn, Tic^nunn, 
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and MiuehcrUch^* cxtiqMtCKi thts kulney^ or &nimaU, and Itien 
found no inrtmiidfreliie tjTantiiy of urea in the blood; tmleed, 
Marrhknclt mducvul nil tlir A}m)i1om» i^rf UTn^iii'tH in a dog hy the 
lactr Itenture of tbc rm^l ncn'cs, and "aai able to rcco^niac tlic 
presence of urea with Uic grcotcat ccrUiikty* not oikly in the blood, 
bat aJao \n the vomited matten. 

Tbei^vettig1ttio^«of^fn^clland have thrown mach light upon this 
Aubjcift; thiH aia!urate observer could only retxiver 0'2 of a granimc 
of ureK from SOO grmuuiiea of aeiuui to vJkich 1 gmuiiue uf urea had 
bocn a(l(l«d ; be ftbow» that, trai if the urcfi were only eepjinit«d from 
tbe blood ut tJio end of caoh succcf^sivc hoiir» it could not hnvc 
acctunolftte^l 'm tneh quantity as lo have hc>?-Ti distx) Terabit h>y the 
pmenC mode of Uivrvt'tgRtion. Tli^ fiul I nwing, consideration will 
l^ire 113 mat IdtM of the biuall qii&Ntily of urcu uhlc-h, ucrurdljig to 
Iklarctiand'a hypothesis, 9X tiic moat can accmuidaLc in tfi<: hlcod in 
cme boar. From the expcsimenta of Ed< Weber, which I have io 
|MLft confirmed, we may ah«unie that there arc in an adult man at 
CQo&t fi or 7 kilogramme [Ifi to HP pounds] of circularing blood; 
fwnr, if in ^ hours SO gratinuea of urea are diachiLrgcd. at mont. 
OBly 1'^^ grammes could accumulate iu one hour in the whole 
IDW» of Uie blood, 6Q that only 0-021^ could bo contained in it ( 
tki« minute quantily cart^ Imwever^ a* we have already »Uovn, 
only be detected in operarin^ on very lar^ mo^seft of blood, and 
by tlje ajd of thr muToscupe. Hem* it ii fjwy to undentUiid 
why, during my etxperimciitn ivith an atiimal diet, vrliile Llic urine 
wa> loaded witli uroa, none of thia au1>stanee could be discovered 
in the blood. 

If it l>e now eit:\blished, tliat the urea is not primarily formed 
in Uie kidn«^y?s thr i|ueAtioii Klill rrinjiias to he ni>j%vtcm\, M'hrthrr 
11 IS produced la ihc drculatitijj; blood or in the individuiil lining 
OT^&Sp (u f<tr instAUce, the muncld,] end from what materials it iv 
priftcip^ily formed, hi the prci^nt&tute of our knowledge^ we may 
anawcr, that the urea i« termed bi the bloody and that icia produced 
from materials timt luite hrcamc* i-'frrlr, thr. <LctritU!t of iiuu(<ii, an well 
aft from unwrviiWde Arid M^pE-rllugut nitrogenous ivib^itauceaiuthc 
bichjd* No animbl titsae prcaenta such vital activity, is so much 
uted, and »o mptdly woraottttas muscular tissue; iti»in thintisiue 
that tli« meUmorpho^lt of matt«r proceeds mo8t rapidly and 
abundanUy, and yet, in the large qtianUtie* of munt^ukr fluid on 
whtch Li«big wofkcJ, he couki (ietect no trace of kirca, Although he 

t JoufU. t V' Hi. Bd. II. a 149. 
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found in^inrAncvvi from wMrti hr t^M product* urea arti£(^i4Uy. 
Wc tiiurt tlirrvforr nwiiiuc tlmt ttine iul>9tan«ea, as cr«8liae amd 
probably inoaic tiadj Arc dccoinpOttC<l in the blood, by th« aotioo 
<4 the ftllcalicA And of irex: oxygen^ into ar«ift ftnd other m&tt«r« Co 
be excreted. Nforuovcr, my wcpcrinii-nls iliovring thit the tuper- 
Gnmtn nitragrnouH food wliirh rntrrx tlie blmKl^ uiid the tad thai 
dLflclnct glycine, (fltirvfonl) uric acid, And alluxaiitiiia (Wohler and 
Prcnclia*} KOQn after they hove b^n taken, pcrccpbbLy increave tbc 
anouuC of urcu tii tiic unnc, mipport the view that um U fonned in 
the blood. It i% impouiblc to ftuppone tliat tbti nitrogeiMMVi food 

IB fint <\>]ivcrt4^il itiiu ti-vtui*, luid HubM-quLMilly^ iii1j> una^ Ae^, fnr 
ve cantiflt tliitds thut n protxiM occura here, aiiakijcuua to tlui£ cibi" 
bited by tbc pcrcu«>ioD-(ipp4hTitU3 of nipdciato, where a certain 
number of pnrUf cfl'octin^ a pcrcunion, j^vc rise to the repuUon 
of an equal rtombcr of part*. Honce the eonver&ion of thit matter 
can <jccur in no othrr place than in tlie drculnting blood, and 
tl1cn^fo^c it in hetn tfiat ibc uren muxt be formed. 

That the ureft is formed from nitrogenous matters (wjld not be 
Houbted, even if it did not eonUin nitrogen (and thnt in *o lan;c a 
(quantity) ; for it ift eapeoially afior the um of bigtdy niln>^&oua 
fiod tbnt we fine] an augmentation of its quantity in the tiHne. If, 
howercr, wc shoidi) further iivjulre — from w)iat aulutaiic^s is ii 
proddcf^d. and what tisauea prJndpiilly contribute to iu formation ? 
wc could not, in the preient atate of our bnowlcd^, pre any 
mtisfueiory ansM^ra to tbose queationn. All tbat we know b, lltal 
urea i« a very general product of ttie de<^ompodtioB of nitrogenoiu 
nMt£«r«, Ixitli naturally witMii the auimal body^aiHl aittfieiaUy In 
tlie Uborbtory of tht? eUeinbt. We huie aUeady Mid eiioag^ tu 
■bcw tliut nrea ia w> common a pniduct of the deoompoeitioa of 
nitrogenottn bodica, that we eoald hardly uny longer cnutnetate it 
among tnie ovganio «ub>tanoeB,if are tried to ertabtiab a diHiinetion 
beCreen oi^nio and inorgink matter- Mor«ov«r, wluii we treat 
of uric acid we shall ahow that, in idl |>robabiUty, a greet part of 
the urra aei^aiated by tJie kidneys from die blood b tKe pnidDet o( 
the daoompositiou of tiiat acid. 

What ic tbe importance of urte in the flulda of the eye, and 
whether it ha« uiy importance, are question* whicti, at pveaent, 
caiutui be aiianvicd. 
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Proprrilew. — ^ThiA boclj-, irhich hu »l«o b««ii n&mod «ir^ (ixide 
ami artmjvei'ij (M>r-jn,vWt fresMjr precipiUtedpSAa white pciwctcT, 
vbldi lA Ewitkirr crysUltiii« nor i^Jfttinoua; whi^n (Irivil, U fDitnx 
pde. ycHovbfa, barLl i3ia»sc», vhicli, on brin^ rubbcti, sMimie a 
mxf bri^htncMi H is very lUj^tty soluble in Vkittcr, i» insoluble 
bi aloobol Mut ethor^ li«s no action oil rc^^tAble ooIouth, find ivbcn 
hesit<rd, hecoai^dcmmposod witlumt und^rgcnnizfuKum, e!ri-«1oping 
tnorli lijnlrocpmtc ue'ul mxh] n vrry pc-rttlinr (xtuur, but i-ir1dii;g no 
urta. It di^Kolrca with a>n»i<l<:rabte facility in ftmmofkiii, but <iti 
cvapOTBlJon it loncs the k^caUt ]>Art of the aiDmoni^, nnd Krpnnttcs 
tato « y^fiHowiab folioccoun mius. h dittolvcs freely \i\ tbc c»u«tic 
fixfd &]luH«*T horn wbicb, 1tf>wi-T«r, colonic void will M^pnrAtc it ; 
it diiwolvrflt nlnn m tiitrir m-id withoui^ t)ic? di^vHopnii-nt tif gasi nnd 
in ftulpbunc ACkd, to whicb it commumc&Un m yellowish colour ; il is 
4ll bot itisolabk in hydrochloric And oxnlic dkcid*. it does not 
Qombine in definite proportions with acids, nlkahcs, or aalla. 

CiM^OtUkm. — Ax, frora the wart of dclinito combinatiorvif the 
atomic Wright of tbin hndy mntiof. he nRrrriminxl, wp can oiilv tn^O 
tine empimaJ foriuulft which cxpreav^s tbc simplcal ftd;ituni of tbu 
ckoMOtft ill xanthine. ThU ftubataiwc waa Dna[jA«)d iiuny ytura 
ago by I^ebi^ and W5hl«r*, and recently by Bodo Unjcert* with 
aiiDilar r^olta ; 
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"Him body has been rc^^ardodas uric ncid (C^lf^X^O^] in alower 
ftate of oxidation ; but till aome of its compounds or protlQcta of 
(l«vHiTposition are snalj«ed, scarcely an bypotbevb con be sniggcstod 
rq^anKog ila tbtorelical (x»ii»iiiuilim. 

1^119 body itf only dansiticd htrt with Ibe an;mal haica, amongst 
wbidk it cvkiiot i3fopcrly bo r«ckon«d, because, in its olciueutary 
coiopoaition it prownts raucb Kimklarity witii them, and in a 

t Ann. ^ t'A IX. J'1i»™l itl ^s, & is> 
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plLyKiulogicttl puiiit of view, it appruxiinaUtt to ure», guuiiiiCi nod | 
cystine. ^M 

Preparoliott, — Unnctry cfJculi, in which tliis body tjccnni, w'^ 
dusolvcd iiL a flotation of potiuh, and the xftnthino it prccipiuted 
fn^^^ thr Inltrrpil fluwi b^ rarbriric acid. 

7V«/jii — I'Vom tlie clri:u]nsUiH<e» under vrliicli it occur*, thii 
body cfti) only h^ confounded witb uric odd or cjatiiic; under the 
microscope it may, hovi'oror, be reiwlily di»tin£;ni»bc>(i from tbem 
by its ainorpboufl condition. It differH cbemicaUy from uric ndd, 
firstly, in its rendy sotubJUty i» animontn, (hener it in not prrapi- 
ttttrd fruriT lU jtotAsh -solution, tiki^ uiic Mrldi by bydrocblofmlc of 
amiuoiiiftO accondlyi in ita bcin^ acjiaratcd from its |>otMh* 
aoitttion by carbouic acidi as a pn?cipiutCt free hvin the alkali; 
thirdly, in ita dissolving in nitric acid vitbout e1forv«icence, and 
on evaporatioD^ leatring a (not red, but) yollow miwt, which doe^ not 
become red on tbe addition of ammonia. It diflen from cyMinr, 
not only in its amorphiam, but also in tta maolutntity in hydro 
chbric and oxalic acida. 

Phys'toie^kQi Relaiiom* 

Ocmrn'ncf.^m% body wwi discovered in a nrlnary 
by Vlnrrrt, wUn, from itx l>rlmV)OLjr wilh riitric acid, g^tve 
DSme of j:antAic o^iHt. It has otdy been found once alnce, by 
Stromcyer, in n large cnlculua removed from a child; end it tnia 
£rom this source that both Liobigand Wii1ilc>r,and Ungcr, obtained 
the nialcrialfi for their annlyncf^. Jackson* tlioiiftht that he had 
found it in ai^pccinicn of (Ha! >ciii^ urine, but ItliiexperimeTilado oot 
prove lliaL he ucluaily met with ihia aubataniTC. Allbuugli 1 ham 
ftpeatcdJy sought for it, 1 have never lateen Mr U> litid xantlibic id 
diabolic orino ; indaed it hits never beoa found in any specimen of 
Vine, 

SimJil nnd r.ii'hpTknhnf ]>elicre thai ibey have diseovned 
luiitliini^in human urijfc> but fiupitlic rviictiuni vtbicb lliey dcacHlic, 
the subitanco in question ap|>rArs to have been guanine. 
L [Ur. Daryt beUevcs tiint tbc urinary accretion of acorpiona and 
F spiders consists for the mofit pcirt of xanthine. Tl»e snlistaacehe 
haa dbcovered is donbtlcit the tame nt that which Gomp-BewM!! 
and P, Will huvr awarded ^ gtiniiine. See p. 1 7^< — O. K. O.] J 

L * Antb4. Pharw. Dd II, 8. tSt, I 

I t UanMaw im BIul u. ■. w. JVriia, iSiS, a lit C I 

I * GdiiL :im Pbil Joum. VoL 40, p^ XIH, anJ *«i U. p. UIl H 
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Origm^ — St) Uuk bt kfv>wn of t1n« auliHt^tiot- in rvferenue 
titbtf to tta chtnikaJ naUirr, «r tts occurrertcc in the lutiiiial bodyi 
ihu ve cannot offer any conjecture regarding its xcre»Ui 

Many ftttcmpCs liave been matlfi ta ounvcrt uric aext into 
uMliine, but tlicjr hare all been unsucc«»fal. 



Htpoxantiuxh. 
£Sinco tli«< puhlicatioEiof thetint voluirenfProfej;!ior I^hmftnn'is 

pill rcru lent KubvtiuKT in tlie iipkcn, Hnd iri the bt^urt of miui anil 

lAc 01. On ariityi» it yielded ; 

(JWrboo <„, ^ „„ .*-44-S*7 

Hr^ngm ._ „ asio 

Nim^ttDi ... .^ 4U-b:ki 

OxjBCtt ». 1K04 

IM>0*0 

Itft formula b C^H^N^O, llcncc it ia xAntbine tninia 1 cqui- 
vaj«iit of oxyfieii- Scberer has ^ven it the nflme of Ay/Joj^nMine.^ 



G(;ANiSK.=CiJIjN40a, 
Chemical iUiaiiowt* 



^1 JVfjpO'/W.— 1'his body ]» a ycUo wish-while erytulbnc powdtT, 
^^pvToid of odour or tnst^^ whkh can Ijonr ft tempernture of 220^ 
^BwitliQiut \os\ ijf wrright, ix in»obi1>te in WAlnr, nUiTbol^ tuirl rtfii-r, 
[ \m.% no vctJon tm ve^rUblc CQl(>un«f and diA>oU'CA freely hi bydrn* 

cUmic acid and cotiulic soda; it tmitcn with ncidn, formitiji umlnble 
I iths; on mixing ita »ulphatc with a very Ur^c quuntity of wnter, 

there is a KepAr^tioa of the hydrate of guanine, whieb doc*-K not lose 
^■i|ft combinrd wnUT iiH it is mlwd tii u ttmpi-rnture of lOO"^, 
^^P C(mpf>fi/i(/n'— TIlU liody iwua di«(:<iVL'rt:(I by R(HloUng<T:t It was 
I at firvt miaUken for xanthine, but aubxequently, by OTialynw oT the 

free body and ita witu, it wn« astccitcuncd to be n di^tinet, weak 

biM. Aecording to the formula <lcdu(»M from bia an^dyKen, it 

eonunta of: 

* Aiio.dffQi,u. Pbamr* lid. 73, £w 33A. 

^ Aiiti.il. Ch. If. fbann. Bd, M,H 3;ifttr, Aiid Bd. aA,H. i;i-31 » Focg-AlUI. 

«»». ltt-Sft>, and Ann. d. Ch, v. rUtj^i. Bd. AU.a AB-Ti. 
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ItM mtomic wcigliL— 18^7'^- The hyilrtite cutiHiils, accord 
to Ungcr> of ^ ntoiiin of wntrr and 3 Ali>inA uf ^ujuiinc* On aooovnt 
of its banc nature, Bcr^cliLx* i^iii&rili it u ftmracmia with a nttn^ 

Comtnmiltcnt^ — Like c;jiir«iii« und tlidobrDinine, and otlier wcftk 
baiei, guanine rr-iuJily unitcit in «i?Tcni] propoftknii vith nodi, but, 
Kke tJie ahovc<nnnirL) mili^tiincc*, pirU nitli tbetu rcndily oo tlie 
ailiJiUon of Urge quantities of waU-f^ np U^at Uic purt buc* mooll; 
OA a hydrate, iv Kcpamtnd, while an ncid «dt Mmiunn in Bolation. 

H^tdnfChhraUo/^umunc: tlie neatml i:alt,3(C,„HjNjO,,HCl) + 
7ilO, cn'U«itli^c« in bright yellnw iiccdl<^i, 1oK*ft&U its wuter uiiil«r 
100^, and nil its bydroc'ldoric Acid aljfivc ibnt (cmpcTiitiur: lUcacnl 
BftJt, Ci^U^N^O^ 4 ailCl, toKi hidf ita i>)drochbHc 4cUJ «t n tnodo- 
nitc temperature : with biohJoridc of platinum tt forma a cvystU- 
line <?L>mpoun<l, C,„HjNa^^,HCM-l*tCl.j t- iHO, wbich \% a* inw*- 
luble in cold wali^r MJt the ■mmonio-cKloridc of plntiniini, \mt 
diasolwA very frceif in hot wut«r. Tbc following bnaic hydroeldo- 
lutcliualsabocit obuincth ?Cj„1I£NaO,+ IfCI, 

^if/^A^c^^TitaffiiM,CioHANt(J^.JIO.bU,4 2110,cry»taliJsca 
fellow nccdlcsj ofleo an incb in kngtli. 

M/ra/f(/^tfaij»^ wns obtained by UngOT in «cverat proportion 

I'hu phoaphate, ouUtc, and tfirtrau of giunino may aho 
obtuiscd 

(htam^^'Sodaj Ci^II^N^O^+SNaO + GIIO, la prcci|nuied froin 
tbe >o<U-aolulk)n on the addition of akobol: it ta a folMccoua <t7»- 
tidline oma,wkieb aUrocta carbomc ackt trook the vr,and cfflocovoci. 
At liX^ it lo«« oil ita water; on th« addition of water ooa poftkn 
of the gxukninc ai*pivmleHr n^id anotlier portion maoina tn aolutlon 
witli AJ1 ckecM of aoda- Giiuiine aliio unitca wfth ceitaiD aaJta, aa, 
for inatancr, niOi nitrate of liUer, forming cryatafline COCnpouiida* 

Vf^dKeUt^UtmcUmvf^htywir.— GtiM€ acidic ^^^^^i}r^{^^naoA 
- iohnilvr. na V, 0. «7it 
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Ifpmrif ofiA hy Unger.) b otitained f»y d&^eMIng for 94 hovrtr 
il*ttmp«Tfttijre of l^S", 3 porlii of guiuiintf, 5 u( rhloral^ of potiulij 
Sof vfttcr, uid 30 of hydrocblunifl >cut; it cr^suUiM^ m nhuit 
riiombic prinn* with ol-Uquc tcnuinal audacca, U dCTwd of colour, 
wluufT uml usT«. rcddenv moibten«d litmus, ib &ti:;litly ftotnble i» 
nu-r And Id oridii, hiJt jIekioIvc-i freeljr in the caustic alkalies ajiJ 
rir carlxnutcH, mnd nn dty dintillAlioii yields hf draled cyaiiic&cid, 

\tx vilh water and cntbon. 
Prtp^aiwM. — UuM^ine was obtamod bt Ungflr from gmiio* 
h« digcKtn with dilutod mtlk of linio till the fluid, when 
itcd, no lotigvr n|ip<rin hrowrij hut. ni^i^unirf n fiirit grc^r»'i«h- 
lov coloufi U ift l)ieiE fiUi^rvd And trL'htt-d wUli ]iyi1ritohli>ric: 
icid; ill t1i0 otnirse of a few houn Uie guuiinef with a little unc 
<cid, scpttraitcs; the wditoent ia tlicn di»ol^ in liydrocliloric 
icid, fron which it m d«po«tcd in a orjrsttllhw fonu as a hydro- 
dilorate ; from this the ijuatiine ht CnaUy »e}iarat«d hy ammonia. 

Tetis, — Gunnliiv in enpA'^ially to he (liitlTij^m^tied 1>oth from 

lauthinc and fmm uiic acid \iy jta funuiii^ djfitiuciJy ci^i^tidUaahltf 

alu with acuiji Moreover, tho dtficreiiee of ita behaviour witJi 

aitn« aci«l is quite sufficient to proveDt it from beicg mi£take» fov 

, pjc^ d, 

^J^Oeg w iY w of ■"■ UngcT has, as we hav'<7 already mentioned, found 
^B^ntnhMf in gunnn (Uio rxcrrmentx of nrrliuii xm fuijvU) ; it hmt 
rcoently aUo bcvrn found in the ciU'ti-tneitta of npldrrx by P. Will 
mdGorap-lloanc^* who think it very pnrbablc tltfit thi-i Jiubstancc 
ocoara m the green <>rgan of tlic river cr&w-6nlk, and in the Uojanian 
organ in th« Creah-w-tter mtuAel- 

If ihc i^mstAnt mrurrcnev of tins ^iibstanL'i* in the nrhii-', wMnh 

Lrald and LicWrkuhiit rcganluil a^ xanthine, (hut whidi, fnmi its 

solubility in hydrochloric acad, would ratliersccm tobcgnanine,) be 

^^vnlmncd by further invciitifcatioDs, we sItouJd hurc t'> classify 

^^luniiv! among Uie gcneml pruduots of excretion oftlxc animal 

orj^ntiin. 

Oriifiiu — Prom cvcrythinjj connected witli tlic occurrence of 
|iuninc there csui l>c no doubt that. Uke the niuo^noua crimpound« 
to which it i> allicci, it in n product of the metamorphobia of the 
lUtrogenouK mttctci-n of tlie Animal body. IVt^tliing is. however, 

* Gidv1^<f Am. d. k. Uur, Ak. il. WIh. \aAB. & Rta*<llB, IumJ morfi ftiUj io 
a DfODci ** <m pianino u iw g— iniliJ CDfiaiiluotii of a*riAiii AHmrtioiM of tho ia- 

^B t 0|i.dL 



174 



BA»IC soniEs. 



known, ou which wc can even [mz&ril a coiijt 
conditions uii^cr which it i* farmed. 



ii»g tbo 







Properties, — Thi>lxidyforniicobufleM^ hard pri*mt,<ifth^Aom- 
bohcdric primitive farm, which have* fttmngntrcomhriUiftiMv; \i h 
de^vuiil uf &iy<.-H ajid taatCt diimulvca iu IGO ptita of culil «atcr, 
and tnorc ciuUy tti hot water ; it cijratulliMs from its hot iJcoboJhC 
aoluliur> ia iiiAotable iri cthor. ii uii&tloctcd by txpo«urc to thi 
fttaiovpliGre^ (Io^h not redden HtmuK, aniJ chare, when h«fttMl, 
witliout ftiMnf^. It diasolvcs in »d1iLtions of the caustic alkaliet and 
ihrJr i::urhonaL4Tii, wIicH iht^sse urtx miniiedr but rrvAUiUlAesrnjm them 
in an uiidmnjccd curidiUon na they cool ; )t ia «lecotn|>i>st>d by cdb* 
cxcntratcd caustic iilkaU(.»jii taUin;; up water and rcsoNinij j(^^;lf into 
osedic udd unJ ummotiia (C^^H^N^Oj^ + 7 HOi= lH^X + C,Oj i 
when boiled with eoncentrated iulphuric acid» it a]M> takea up 
WAter^ dcvelojiin^ 4:Hrbojiic acid mn] tmrlKiiiiL' OKiJe, and IraTia^ 
aulphate of uunuJiiifi. On warming it with tntric acid j of 13 bi 
1 '-1 specific gravity,] it bcoomca decom|30Bcd into urea uid rdJonioic 
odd, (3 AtOEni of alUntcine, Ukin^ up 7 atoms of witter, yicid 9 
btomiof tiren anit :: atviniK of alluritoic aA:id, for C^H|^N,^Oa+ 

;ho=c,h,n,o.+c^h.,n,o,,.) 

AlLuiitoine entrni into combination with the oxides of lead 
silrcr. 

Vfrnpottiion.— Licbi^ aitd \Vc>ltUT* i«crc tJie first who nccmtdj 
detern^incd tlic r^ompositlon of cry«UltiHcd aJlanlninc,-And ibcy 
dcrdtitrd ihp nl>uTc fkirmula from its silvcrKTompound, according to 
which it conMHtA uf : 
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Th^ atomie weight of th* hfpothttical dry allantoiver? 
Tfiin Ixxty cannot b<f reckoned axnongat thv i>r]^iii<:' baM^ 
it don not combine irith ai^y acid ; but fnmi titc snalo^ of ita 
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c«mpo«iDon, smd tho circiiinatfLnc« tliat we cannot lind & vnor6 
ippropmt^ IMiitioii for it t)ian amongnt the iiitrogenoiiit producU 
oftbemetainorphoHsufnmiii&l rnAttcn>v4; cWmrH it bcMttti insert 
it iji thU place. No TAlioiiftl fuimula can be fiAMgncd for it; wq 
Bu^i bovr^TCTt fCfnarle, tii&t it cstactly contain* tiic dcmcrH8of4 
iCdDQi of cyanogen and 5 atoms of wat^r. 

CwmihciioM. — Tht nh^r^cfmptmnd, C^H^N^Oj.AgO, i* ob- 
liirwd by miKir^ ititratr of sih^er »ith a boiltTig iiaturutci) ^oluliun 
<i a]lairloUi«p uid then uddliig mu^uurika us long as a pre^ifjiuio 
n)Ptbuc3 to be produced; it fonii» a wlittc powder wliicht wbcu 
fiuminttl aiicrosoopi<anfp is foond \o connt^ of clear, pcrfectlr 

Ijphnical pitfiiclcs. 
I The itad'€oii^oun/t '\a obtained on boiling an jtqueout njlution 
If Mllorilitiiie villi uKide uf IrjLiI ; It in cr)^Alul1i&aFf]i.\ 
I Pixf^fuds <tf U^ mcfamorjffie/aUt — AUarthic acidt Cj^HtNjOjj, 
piiidi ia obtuncd in tb« manner wo Irare fklreiuly dcscriboJr occars 
la a tou:;hf aiuoqjtioufi, u'liite ttiMi, soluble In water, but involublc 
^bi alcoliol and ether, and form* soluble aalM wirh the alkalie* unci 
^^BrtiiAi. 'Pt^touxe.'^) AUentiLinba^iliccn drami bi tlu^ fat't tlmttliin 
^^bd oonUdtts exactly 3 aloins of uratcr mure tlj&n uric acid under the 
^Pdcr formula, (C\oH*NjOft + 3HO=Ci„H,N,O„0 

Pftfotraiitm. — UnFVa{x;r?iling lliettllantiiic- fluid of t1if>frtLEiHof n 
cx»» at ihv urine of a young talT to n tliin a}TU|j, ivithuut permiltin^; It 
toboal^uid tbcri allowing it to stand for a few <luy#t wcobUm cr^ntjila 
of allftnUMoe mixed with phosphate and umte of max^cMn; by 
•tirring it wit)i cold it'Mter and dee^itiUTii;, most of Ulc vivcid tuutter, 
comisUug uf urate of inni-rieviii, i>i rrrinuvtfd, wliile Uie cryttnln of 
allftntoinrandplut^phirr-of jiiLi;^]ii'?iijLrujiidly rtink to the bot.Umi; hot 
water eiUocla the aHftiituinc,lcavini;t}it! mugTtwiaTHftltuTidisaolved; 
the solotiSti of allonloinc is then decalori7x;d widi animal chnrcoalp 
tind evnporatcd till it rccryttallinfiK. 

Allanloine may aUu be obtained oriiriclally from uric acid (aee 

Uric ftcid'') by hailing it with prnixidc; of lead, the prochicls of 

pOMlion being oxalate of lend, ur^a, and nJIantoiiTe ; wIihji 

Uing fluid htw been treed hy filtration from oiftlaic of lendt 

And &llow«l to eool, the flllantoine iiepnnitei in ery^taU, 

TttU. — This botly cftn only be rtcognued with certfiinty b^- an 
accurate detenninniicm *jf it< rrystBllini? fnriii, or by an elementary 
Ijua either of iuelf or its silver-compound. 




* Ana. dc Oluxn, Pt ilu riija. 3 9dr. T. «, »■- 00. 
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Oerurrr'cjr.— Vauqnclin And Bunivft U^Qo^ht th^t Uiey hul 
founJ ulloiitoine m the Licjuor Amnii ^f a caw, but LcuT^aifne* 
proved th&t it ift peeuhnr ttj the Li<|LJor AlloutoKiia. U hui 
recently been found by Wiiblerl' in consWemble qtiaritity, iti the 
urine of jrihiin^ {.-iilvtri. [t hivt ta yet beeii fuuitil nuwlierv else in 

AcconiinjE to Wiililert the alTontoinc from cftlres' urine prescnli 
tlie peculiarity th&t it ditferi in the chimieter of its rrir&tals irom 
dt&t which in obtiuDed from the nlhuitoic Auid or (rt^in uric meld ; 
t)ie cryntuti gniw tji^^eiher in hmidloH, urtd tli^if lemiirvl murfivcft 
tire no Wn;^er di»tiii{:t;, whilr pure jLlliuitt^ne appears in isolated veil* 
formctl prt»m?<< Thi.i clifTcrcncc, however^ <iu\j de|>ciHi« on the 
CLclinixttiTe of a f>reL|:n sulintoncc, whoM quantity t% modi boo 
mirmte to produce any appreeinhle influence an the result of ita 
^lenientJiry nnn1y«i«. By combining it with oxide of kilrcr, and 
then decotnpo^iitg tlie ct>ni|ioum], wr iihtAin it in a» pure and 
isolated a state w when nrc prcptrc U tVom the dUntoic fluid or 
from uric acid. 

Origin. — That :d1rLnto]ne i» a prodoct M tlio metaraorplioab ol 
mtru^eiiuus fimd or tti tiMue in llie anininl or^niscin, ii mdficietitlf 
obriout IVoin the cinTunut^incri under nrhic^ it oceuns ^^^ ^'^J 
nearer inilicAtion of the chemical pmct)^ on which ita formation 
deponJa IS ImpoESdiblef nince we have no id«A of its mtioual coRk^ 
pOHition. Tkfl tx^o following beta uiay^ however, probably 
indicate the wiiy in whieh it> forrnatlon may at some future luoe 
lie cxplaitu-d : firEtlVr it only (Hviirx in the urine rif tlir ftdus and 
of rcocntly-hom animals, and disappc-tnt nUct the unc of rcgct^fala 
food ; accondly, an Jiils liccn (hiicovered by Wuhlcr, it oqc^ini in ths 
urincofsuckinKcalrcst tt)){i-tl^er with uricacid ax\d urea, butwithool 
hippuric acid; bcnrv the idon auggcKtn itarlf that alUntoine and 
liijipuric and rxehiiie ur Htnnd in ll^e plooe nf one anoihi-r, vhic4i 
nai^ht rather hare been c&pcctod of urk acid, from which alLantoinv 
may be nrttficially prcpared- 




• Ana. d« Ch. «l dt Thja. T, If, f. 301. 

t NadwidiUuiUrk. Q«dkn)i.d, WlM.auOM«bigMj«<fiK«L|^Kft-«li 



CYSTIKK. 



1» 



Chrmicfd Ri-tatiwiM. 

Ph^prr/***.— This body occuiaiu coloarlcfcs, traiispBrtiitp hcxif 
jj)d plates or prUnu, ia devoid of Ualc and Amcll> and ia inaoliibTc 
bnUrr ajid [Jcotlol^ it diuoLvcsin oxalic ftcid tkni in thc> i-ninrrol 
lodft, forming wilh t)u:in mIlqc conib)nan;>iu, mun of which nre 
rrniif1inbl4*,1>utitdflnin»tuiiitf tvith!tcrtic,tiirtnn(%<jr mtrictncid: 
r L» Jcconkpoftnl by nitric Ai:id, Irnvirt^, on the corporation of the 
tuidrt rcddUb broirn muA; it diasoUca freely in the cauadc iiKtd 
tlbliot tLnd Ihe'ir carboniLte*. It dissolves in cAiistic nmnionia, but 
to not anlte with Uj ro rXmX on ovaporntion it cvyitalliEiea un> 
ihugrd- It \h nisjlubti? in cubi>Ttn1r [irttmmoniii; hrntviLialitfat 
ttFU])iutc.«l from its ucid aulutions \\y cnrbon'ili: of lunmotuii, and 
L^um lU tdkidiDc volutions by otMrtic odd. 

CyiCinc! duec not fui« on tli« LppLcAtion of heat, but it burnt 
villi ;i btuiih grwn flatin?. developing nl the samcr lime a very iwcu- 
linr vnd nittniT \ un dry dUlllUiIiJii it dj-^^cbipc« n itiiikin^ einpy* 

i«ftnd mnnKiituit and Icavcx a voluminuust porocjn roal. On 
igit v4th nlkAli<:i,ainmoninij)tirat developed, and vubiicqucnUy 
iCinly intiammablc gu, vhich bufnv with a blue Biunc. 

Cpii^po^fiiofi.— 'Cystine ha* been analysed by Protit, Biiudri* 
foont, "nmulow,* and Mari-linnd.t witii perfectly idonUvuI reaulls, 
^icMiftg the almve formula, according lo wlitcii ihiK iLtbaLoiice 
cjotaiai : 
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Its Momic weight— IS^C'O. 

Since eyatinci which hoa also received the nrtmc i>f f^^/JiV ozidt^ 
uiitcs itith ocrtAin acids to fonn cry»1ii31iAc sAlta, Bcrzirhus clnAnt- 
thtft body ffilh the combinaliun^ of conjugated nmnionia 
HiN.C^II^SjOj, If, litiwd'ex, thi* i-iew be corrwt, much \k »uU 
nilin^for the csiablishmentof the rfttJonal formula of cyftUnef for 

» Ann. «L Cb. ti. Phnrm. Bil 9T. B. iPT. 
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ihe moat importtutt (jiimtiim irgnrflin^ ifs ronnHtntion uliU renuuu 
uncxplaint^i], nanielf , >ri which ri»nii nr ri>tiibinftU(hii tlir luJpliur i% 
ootituitietif ii) tlie ryUme or in Ihu ftdjunct. The chcmicAl mvesti^ 
g&tion» regurdijtt; (.*yM.incf^ wliich hnvc l>ccn hitlictto instituted, do 
not tpnd to 9up)>orC ntiy liyjHiii^nift, 

ta!ltHeft ^vitliout vatrr lu pbtra sp^iupr^ in a HtAr-liltc fbmt. Bcrxe- 
liuft* obtbiried Uic combination with birhlnridc i^f phtjQiiiii hj 
direct anion; Umh salt in nul c^rrstnlUskMc ; it dF-iiolvvs eaAtU 
Vtteruid alocihol^ but h m4o1uf)l« in etlirr, 

rcfldUy, loeing LtA i>iic atom of wnh^r Hi S5°. 

frqoiTWiftow,— Lriniiry calculi. \t\ trhieh cystine owrnr*. •« d»- 
ftolved in ;i itolutjon of potatb, nnd tlie cyatiuc; is precipitated from 
thb nohilioii by arcric acid ; or we dissolve them in animc^nia, and - 
hIIow the filteivd l^uid to evapora!e in the air. ^^| 

Tt^t. — t*j»lin€ is t-haractniacd by llic readincM with which 1^^ 
rry?ftaUi)tc» in wclUf;>nncd hcxa^nal pUtc^, which may l>c dittin- 
^iuhcd with grfnt «BW Under the microncope, and by itn KolubilHy 
both in fllknlirt nnd min«>rft1 acids. Further, it nny \k knnini tiy 
the pectiliBT iK^oLir wbidi it derelopn on dry dUtiUation mid on 
burnin;^, wliicb i^uidikc tiintcvoW^dby any other utnikr#DbrtiiU)0> 
Licbi^ hu «;ivcii the following; ttrfltA>r cystine. The pobub-cxtvMl 
of the fiubstHnee in whieb we are leArehing for cyatiae initft bt 
decompoaed vncb n nolntion of otide of lead in cauitic potaah; if, 
on tbe spptiration rrf heat, iherr lie a precipiution of vulphHle of 
lead, cyatij^c is probably present; we must, hovcTcr^ prencpual5 

Larthfy outsoItcv that no other sulphurous body, as, for uisUncc, 

rttiociu, albunUAi &o. be »imultaneou«ty present. 

If eystirc b? mixed with a small igimntity of the itraten, the two 
RiibiTAnoe^ may Ixr ikejian^d by the aid of boilint; water, m which 
tiic fcinncr is insoluble; Uric ncid oociaioDftlly appetrs under th« 
inicroBni>t>c i^t the form of hcta^on^Ll UbLcls, h\il wc ahoohl never 
truiA ill lhe«« catct to miirroReopio cinmiiution alontt 

fJrrtfrmtc^,— Cystine was originally divOTerrd by TTntliifngi.t 
hn ft nrinafy nleulos, Cftlruli of tliis nature, nJtbou^li rery ntr«, 
Abtc nnee hecn foond by ninny other chcmi»ts, as, for tnitKoet. 
fProut, 'laylnr, Baiidnmont, l^Atsaignr, Dranty, Civtakf B wAmt, 

I vjibnabin-. lid.t7,aaaK ^^H 
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Bir^ smi MnnilH nrniark tlj^l they bavc oftcii bund 
ffuine diaaohrd in lJi« urioe^ htno which Bird precipitates it by 
■eetic add « it mIso oocnra na a «edunent roixod with urnt( cf nodft. 
The potbolORiod proems aooomptBylng Uie app^ttuiMv. uf i^y&ijnc in 
1^ urin« ift aIlogttb«r unknown. Bird thmk* them i> MMne con- 
auuuit twltrncTTi it knd llir s^ufuluutt dijilliu»iii ; iithera r«ncy thnt 
Ihcy tee a toimcxuin lietnecii cptlue jukI d'lAbctc* ; but none of 
th**fte conjectures wc supjxirlod bjr the rc«uJta of CKporicncc. U\ 
the esanaofttion of VJ9 orirmry c&lculi, Tsylor found only two 
tmt eofWabiMl eyrttne. Tliin substunoe has b^en found nowhere 
but iti tJie urine. 

Oriffin* — Aa no otlEcrunnJtn-croEiaUtui^iitcuiitainsnJj^hurt, the 
cccurrcucc ofthb Jiighly :tul;>IiurauB body in the urine i» Ibc more 
•mgQW> avd w« Bliould cun£«queiitly expett tbat »otne c«»»eJitiaJ al- 
tentlunof theeheinico-viinl prooefttea muit h&i'et»k«n pUce before 
liiis uibiAann ootild be pnMtiic(!d,but &)l UiaT, we Icam from tlie «n- 
mullftaeow inoriiid phcnomenn complct^lr diaoppaiitts ua in the m* 
tmnptHMi thai the cx«ielioDofeystiiic must probably be preceded by 
A certain group of tynaptoniB, from whicli eofnething might be con- 
clndcd rcgntdin^ ihe proHviction of this body- Taurine U the only 
odier body witli uljich we an- Aeqiminled tliBt in cqimliy rich in 
sulphur; DO other miiinal bodies Jii whk-h sulphur occurs, aa nJbu- 
racn^Gueini filmiit^e. eonUin at most more ibaii SJi while in thia 
ttibfttnoe tlier^ m 2^^- lIcEico^m a chemical pointof m»',<^<^'^- 
ncxion mii;hl he »u»pected brrwrf n tjniriup and cystine, and the 
nuonaJ phyMciHU tihi>uld eijTiu?i|ue»Uy direct hi?^ aitcntirin lo the 
isaiuier m whkh tlic functions of the Lvcr arc pcrfonncd, whcti- 
tvtr cystiDC presents itself in the urine. 




Ta u hi kc.— C.H^S^0„. 

Propftik*, — This substAncc which in»» formerly tcri^icd biliery 
mtpar^^^ crysUlIUw in colourless^ regular hexagon&l pritwn with 
four Afid ux-sidod aharp extremities^ (the elementnry form is that 
of aright rhombic prinm, the angles formed In' the rdyes of the 
•ktcs being 111^44 and GS^lG} i it Lh hurd, CTaunches bcmeen the 
ttttht hss A cooling tatte, resists the action of the atmoaphcrci 

* Driury DAporiU, He. Srd Kdidiin, [>, lAB, 
f jMm dfl Cldoi. m«4^ tlSfl, p 3C]>. 

* tTliia Blab-iiitul u too gfncnl, Di. ltt>iijL]ilii hm aIivwq Ihat tli« titiiij;Live 
■utttw of llif- mino c^udn «n milawnn Bnlithur-fonipoiiiid. lHv« Fbjl, TVnna- 
iM^p. «ei. a. r ».1 
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diiifolvcs m tS'S part» of vatcr* aikI in 573 of spiHt of viiM (of 
0'S35 ip<^c(£a j^ravity.) bat is inaolubLe in anhydrous alcohol and 
dhcTf and has no actioii un vef^eubW coluura. ll di«;ioIv««, with- 
out undergoing dtango, even at th« f>oilLng point, in the minerml 
uridM, but forjiia nu eoiu|K>uiid^ wltli them. It h not |irecipitat«d 
fropi its aolulioti either by tannic acid or bv the mctaUic aalts. On 
he^itiiis;. it fuses, puffa up,nnd developer much fLcctaic of nnimonia, 
and a thick brown oil; if il b« inllained in the air, ic dtfrdopei 
much Hijiphurous ncid ; if ii be dl^iolvcd in cTLustic potash, and ibf 
aoluUtJii bi^Ued down till it b^comea thick, it di^velijpca pure am* 
Bionia ga^t aiid leaves a residue coiiAifttin^ solely of sulphite and 
ncctatc of |KJtash. Ilie sulphur in t&unne cannot be detected in 
tho moist way dthci by nitric acid or by aqua re^ 

Compit^iii'in^ — Taurine wan firu diHcoverpd by Gnwlin in iha 
bilct and ivoA soon afl<.*niardB analysirj tiilh tt-ry ^uiiW r«!tulta hj 
Dcmar^ ay, Pclouvci and Duma« ; these cbembta* bowerer, entirely 
overlooked the exijiterco of sulphur in this body, Ihc diaoovery of 
n-hich w-M r«4«rTcd for Kodttinbdcher^* from whose analyMt it 
found lo consijit of? 
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At thu body ^^^ ^'^^ y^^ be«n combined wiib any other in a 
drfiiite proportion* ita atomic wcif^ht eaimot be deteraiined witk 
accuracy ; but it must not be reckoned aoionf tlic bases* and we m 
Mill perfectly' in tho dork regarding its rational eompoettion. Red- 
tenbachert attcm^^ted to tlucidate this point ^ tinding tbat by the 
action of jtotasb taurine a^as drcomponed into amniooks, aee«ic acid, 
andavlphiirouvacidjLe waa sonnevkhat indioed lo bdievetlitttnurini 
iaacombaoaUonofsuiphurous acid with aldehyde ia>daiiuiMHiia(tiBO0 
ftSOi+ HiX+C«H«0,t=C«H,N8,0^}, and tbat it ni«^t pnAdily 
ba arttfictally prepared from these tubstarces, as area is obtained 
fromcyanate of atnmtmuu Indenl^on pauing MilphunmK add into 
an alcoholie solution of aldchyde-atmnonia hcobtuned a white oya* 
talline body isomeric with taurine ; it ia howcrer not idcAtknl with 
taarinct but must be regarded as an add sulphite of aUebyde-aa- 



< Ann. il. Ch. IL riuruk IbL*?. & i:«Kn4. 
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■mil.; it retldeivt litmiiv, gnidaall}' change* on eiipovurf to the 
lir, turtii ypllovr at iOtf^f and at n lii^bnr Lempcrsture liecomea 
Irowii, and tinally dcvdopes &a odour rcwmbliiig Uiat of burned 
lumcic* Hcnccr RotvitbAtandirtg Chcac ingenious c:ip>ohjncnta of 
Ittdten boater')*, the ntioiul oonAtitution of laartne remairis stiU 
pxp1aiti«d. 

Prf^panr/iouu.-^Tfturiiie in Ui^iiaily obtained from ox*^!. The 
itf. freed frottii ila mactu by an acid, or its alcohulic cstract, is 
Bti^cd witb hydrochloric aoid« nnd boiled for some boure till the 
cbnioidio ftctd i* M»naplotely formod froon the nitrog«noLia acids of 
th^ bile ; tbp add fiiiid, after tbe renioTal of tbe choloidie arid hy 
AUnition U npidly evAjNjnited ^ eAuiiiiig the c\i\or\dc itf Medium lo 
coatAlLu ; tbc add mother- liquid b then treated with 6vc or ati 
timcait^bolkof boiling alcoliul, from which, tu% it cooU, the taurine 
■*p«rate« ir> needle* ; by recryitallieAtion in water it in obtained in 
a Btat? of purity. 

TV^.*— Tsuriiic may be distinguUhed from crery other sub- 
iAanc« by itserystallinc ft>rm (wbicb under llic inicioMxrpc ii aa 
diatincftin nm&U crystal* a» in lor^ onc^), by iU property of 
dpewlc^pdng Aulphnrous sieid n'hcn heated in a g1a»48 tube open at 
both end*, or on a platinum upatnla^ and finally, by the eircum- 
atance that when boik'd utlii caiiHtic pctaah, it doe^ not form 
a black tolutioEi^ but dei'i.'lu[ic^!a ^lumonia, and Icuveb a rc&iduc 
conuating aolol/ of sulphurous and acetic acida in combinction vrith 
potash. 

Oixtarentx* — TVuriittr lus nc^cr hctn fimtHi i^i^jlalf^d tn the 
healthy oix<mbm; it appears tu Ijc cuntairicd prefvniLed in normal 
bde, and to oeear thortj aa an adjunct uf tlie already deverilxid 
cbolic acid; at all events it ordy oecura in an isolated zifale in 
deeompoaed or morbid bile. jVfter the removal of the nnicua, 
theonly aul|>bLir-cotu[)OUiid, in tbttaeaiiiinalain which llie bile eiin* 
taioi aulphuT) is taurbe conju^ted vritli dioUc acid* At the 
present time w« know^ bv tlio reaearches of Benacli,* tlint sulphur 
exiftta in the bil« of the oi, the sheep, the fox, the bear, the dog^ 
Ihr voH, the goal, the domestic hen. and certain fresh-water n&h; 
and Schlieperl liai found it inoat ^hundunt In Uie bile of M-ipcnla. 
Krom the bile of the pig Strceker and Uuiidelacbt were unable to 

K ■ Aiin.d. rh. CI. riinnu. B>re;v»8s lti4--J»X 



182 



BASIC BODIES, 



: 



oblAJn taurine. Mid xhcy foun<l no riulpliur in it* ftkhough BcaMk 
hod detected & snuill qiuuitity. Doubts hwt been cxpre«>ed wW- 
th«r srulphuTt in<l (?on»«qucntEy taurucholic ociUr fiitU in fatinutt 
bik, but Gurup-Bettftnei* has lo ri>inp1vt«1r mvI diiit point u, rot^ 
that my rrviileiicc ftmndcd tni tbp i.Tys1aI1ii>ij«lricdctcraiiiiaLiuii of 
tAurinc ortliidaUy obtained from human bile ib aupcHlutHa, In 
discaMi^d bil« tftkcn from the dewl body Uunne b c^pecudly fuund 
wben, M u «»metinit!i the <^i*c, the bile hat nn «cid K«ic4ion ; tliua 
Oorup-BenincTX fuund Umriiie in tlt« bile of a penoii vlio hul dknj 
rrum nrnclinititt. 

Although some of th« products of the dccompimtioii of b&k 
oci^ur in the cxcri:!inciits, capeciiilty m aat3 ^duurhcettr tAuriDc tut 
Dev'cr yet l>e«n found tbcrv i neither ha» it beeti detecl«d m bltioui 
arine, 

Orit^u. — If WIS (Hmitdirr ibjit t}te cvcivti^ jirxMlucIa of Uu) 

aniiiift] Qr^^miNni arc uiuitlly Ki^lily uxuIvK^d (>r;;auic in4ittcr% »nd 

titat ino»t of the timttera ncpamtcd from the l^luod Mid even depo* 

»it«d ill the tivsuu, ^Stt from the food ui cuniadiktni; %. \MJ^fit 

usioutit uf oxvj^erij it xn\x%\ at lirat *(i|j;b1 fitnk^ a4 &« ttngulftr ihat 

aulutancc sui ndi to hulpbur 021 1a:innt? i-Jtlier Aluni: <ir iu coi&bi- 

ion, iibould li« [nvdunedtcveii in the nonnhl state ««f tlicbtAJy^ frooi 

&it animal 6uids which ftre ftlmo^ univor^Ally vktumted iHth free 

O^iy^n- Although itcdtcnbuhcr fiulcd m obtaining taunnc artih- 

ciaUy, his tc^Diiriible rffururcheA render it highly proboUo thtt tb* 

iiilphur in tnuriitp ^i:ii;tii in an (UkdiJicd ftato, 9U» indfied mtj b« 

inferrt^d fruiu the f»ct ibat it cannot b« recognised in lliin Hubvtanoe 

by u^cana of the ordinAry fluid oicidisins amenta. Th« jCbOMa of 

tMnim ^ould therefore not he vousht in a de-oxidiaiDg pioeflM b 

Ui« blood, fa v«ry improbable process,) but r&tbsr in » pfoMM of 

ovkhtioti. If. however, t&urine be th« prodoct of an oiidatioa, 

the nource of iU formation should fitfdly be sought In tlie litvr, 

•iiice Uip blood tJiat ta poorest in oxygen is aupjilicd to thik ur^aa. 

Tlui iiB^e induction leads us to refer the azvl of tiie fbfnwtMn of 

tttmaOrOr at iMAt of its prnximato confttJtueut«, to the blood, vIpHO* 

howwttf, it cnnnot lie detected for the some reuon tb^t lo long 

jHVTrntetd the jvennet of luea fruni being nM^rtuiwd. Noibitig 

is At prCMrnt knovn regarding tlje different >t«|>a tiiot oeccu in tbo 

FotmAtion of tmuhnes tt u, bowevcr, not improbable that tJie snl* 

|4nir of tho ftlbuminoiM food in itn oonvrrsion iuio tht oltnunlv of 

tivQie*, tfliich m cliJ^er free from or poor in tulphtur, yidds \m 

pnrt ilie materialt for the formation uf uurine, 

• UcitH^ fib. fiaUa. Ibtai««n, in4C. K IJ-ff. 
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Vtet^^-U me rzn cvnjnrlurr with soaie probbbility rvgHrcUng 
lltf ori^a ai Uunae, uc anr even Irn foHuiMtc in tcfcrenre to the 
fanelion wbicb ll^ taufii>c cxcclcd with tlic Ink- in the iiiUalinv, 
cxcrtA in tlia Aaimal OTftai^ism, nin^ in this ptnnt or«i<^u' wt^ nrc 
cDtirdjr devoid cfiacu on vrhicb to bang even m biirt* induction. I4o 
nmiJtKioit out \x dnntn rt-^witing t\te furllirr ijm? vi Uiii aniMarictf 
III the ajituftl budy^ fruni tlit; iid^bve fiict thai hitiicrto tiu tounne 
liu been fioiukd in nomuU vxtixiiicniKf smcc accurate oani aiithcicntlf 
muiuCe expecinwnt* liave riot yet \mxii maJe (Hi tiiia subject. An 
there ar« >ocne viiiuols. as, tor iiiibiiioe, tbc |itg, whidi, aldiou^h 

lliry anrnftt? \n\e cu|jiuu«klyi i<c*|urale ito lauririirby [.|ii< lip|iJitiri)r)fHfiHf 
il ajjjit4if» lliut ttt uU CTGJit4 it is umiii|)<irl>uit ti> tite pn^ccns iif 
tligcatioD. Bvt tlwit Uahue, crtrii if ikni aepuratod (rum tbi* IjJdoiJ* 
Id be vjTun re(iorT>eci from Xhe ijiMtine intti tlie bloody and 
there bume^l, should »ofve an n materia for Bi.tpp<irLing ihr 
Jmal lieaty upptrart to ua not impoasililcr but LN.^rtunl]r inipro- 
kblc (See " l^iurtichuUc Add/'l 
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rMthott;;b ve naf not fwl juuified in directly inlrcKlucin^ into 
pbyKiolo^ol chemiHtry all thr transient view« which have nrtKen In 
rorrlirvl cliciuUlij ; and allliuii-;h wl- wtiald nish to JibiLaiu (mm 
ms muRt tboii byputliclioal upiiLiuiib nr^Hnling tbe tliifroreliciil 
coiutittitioD of OTTianic bodice, which are for vv^r rWuti;, and an 
npidly dmppeannj; ^ yet we okt^hl not to omil nil rcferetico to the 
present state ct theoretical chemUtry, hut vhould be ready to 
rnprinir tu fihykiuW^^u'^l Hwtiit«dry evirry nr-t^uixillori which 
m« likely Ui be rr\)iti'Lil ui rcaulca. It wuuld by no iiii^nK 
he? the prospwa of phyMioLogtcal chonustry at once to tniiiEtfcr 
H oil the hyiKitbeneft or tietionn that may Lave beeti advanced in 
chemulrv- If we were to attemtpt to supporr ihe^e eherttical 
hyptithfift^t with Olivers of a phvHiolo^ical iiiLture^ tlie ftiutidation of 
|ihynol«i)pcal chcniistry would W very lutHtable. and linidly tlic 
w|M>1e Kiperstnicturc vould be an aerial image of the fancy (and of 
th*« imuKCa we Jwve already an abundance) mthcr than un cxi>cri- 
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mcntftl «cit?nce based on pure induction. It U, however, n«oen«ry 
for thr prttj^rr^*! of Hciennr. thni in ncrorilnnue ttiUi the prespnt 
alnlv of <:!i<;TiiicAl theory wr n1ioal<l culjJbli^ti ccrtAiii KCnCT&l propo* 
aitions, whurh not only fuTnish as with a coniprfilwnvivc cxprcMion 
for a number of irequcntly rccurrin;c tncis, btii fpntde inquire" in 
variom directjons^ and BunWy pr«««nt tia wilh certain points (rf 
iU]>porL ffjf llie elite undemanding t>f our scientific niJttrri&l. 
Amoii^^t tliene geneml prdiKinitiDn;! uc reckon tlie lUtUiod whiclb 
13 now becoming tolerably common In thcorelical chemistfy* of 
GonfiideriiijiG o^rtoin bodies juconju^t^oroo^nilutedcornluitttvofu. 
We Klall, however, p luce no more i>xd<iiiire dep«ndciice on thi» 
tlieory, as it Ihli 1>eeti rjirrinl int% by Lkurrnt and Gerhardt,* or 
Btret^Ver^t or Kutbt-.l tlian on the thirory of orgnnk radicals and 
of Ql«ctro'C'L«m'ical dualltim of & BersrliuH, ox on the ihooey of 
aubatitutiuUH aud metaWpsy o£ a DlJnm^< If we even ^"enturv on a 
r«r«r«nce to ^cl^niciAmf it miut be in the choice of those mipporti 
which tine branch ^if Ttcienoe, in its early Bta^e, is covnpcllcd to 
borrow from ajiothcr. IL is ofily in tliifi point of yIcw that wo 
wiah to justify the c»1ab1inbn)cnt of the group of conjugated ictdi 
in »oo-ohemiRtry. 

We have nlrencly had occaKion to refer to a tenet of OT]^tc 
acids which, af^cETcIing to the exceUent inrektigations of Kolbe^ 
may he regarded aa caiWhydnrg«i» conjugaiid vriUi oxalic acid: 
indeed) KoLbc is inclined to regard all (he i^roupa of adds we hare 
noticed, which contain 3 ntoms of oxygen, asoombinatioittof oudk 
acid with rarlxi- hydrogens, Thete ilUistrattoma are avffideat to 
indicate tbi* idra which wc attikch to the eKprension, rwffw^^lrti ot 
copuhted acidic We hare become ac<|tiaint(rd witb acidt vliklt« 
in oppoaitioti to the ordinary ralG« of chcDiisiry, not only lotfr 
nothing; of thetr aeidity, but (which it moat atninilar) perfce d y 
rcTain their former f^ntiiratin^ eapodlyr when united with uH>tlMr 
And a more bnxic hody^ sftcr Ix-ing romhinr<) with the tOHvlled 
adjunct (copuU), this acid still aaturatea the same quantity of 
bate aa )f the oi^nii^ matter aasocirited with it did not fixist} 
and tbit dependent — the Bcijunc-t — which follows tho acid aa an 
inlegral ennitittient in nil iu combi nation*, exerfji aa eatcntial 
iiidnrnt^r fin it> phyxical and cvrn on many of itJi ehcmini propef* 
ties. Thusr for instimce^ oiahc acid, which in ita ordinary ttula 
it ao readily decnmpos&d by heat, beconwt Tolatile by itt oonjaga- 

* AtLA dr Oiko, ri dfl rfijh a (Wr-t T. S4. p. 
^^^ t Aon. d. nit tt, ri^nn, 114. tt, %. Ija*. 
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faccmiplcfocnt) wUb the nbove^amed carbo-hyilrogend ; ihe 
hihtf IS) hoveveif rDoat obrioio in tho^e acids in whidi Gucb 

ilf d^compomHIo bodies «« bfpMnlptmrous <rr hyponitnc aoid 

conjugnt^d; iHeir Riilt* bein^f itltog«-t1i(^r iltiiimllBr from tfaoia 
«r Oi« iiwi-ciMijugAtcd ^UTlda ta (beir crj'iUdlini! fiirnif iHilululity, 
■iKMat dT vrnt«r, &c* 

In cocnbiii&tioiis of thia kind the ctectn>-chcmu:al potarity ia 
rntirely lost; the o\d^ dunlistii? vievn of chemUtry here attogrtbcr 
^ tu; we mu« th*Tefo» here naiume another gTound of cbtioical 
KtnKlion than tluit cif o|>|K>Hiu- iniUntVp and tbiH x'u^w a rotifinnt-d 
i>y 0»e (urcuiDfttttiicc UiaL tbr^ic (xunpuuiKls cuuekjI be decuni[To^ 
ucordiiiK to our orduiary cticinical prindplca, that la to sar, by 
rimple or double cleotLYe affinity. Theyulftu no more admit of being 
Jecompo4ed into their proximal^ coTiHtilu^iit4, that 14 to sny, inro 
the ackl and l\ve adjunrl, thwi of bt^tit^ direi^Lly furuied fiotu ihcin. 
Mucit of the corijufpitfd acida are only formed when the adjunct in 
Its nttSccAt state oocacs in eonta^ with th<* ncld i imd eonvcrecly lE 
u only rery few of them that can be deoorniiotied into th« acid and 
the adjunct, ard even in thU case the adjunct Invariably auimU 
hteH wal^ffp hfid It U ImjiofuibTe 1i.» drtcrniititr wIlTi LTerUinfy wbe* 
thcr Uie iaulaUd hydraU'd body in itei anliyilroun ci>iidition ^tually 
coiutittited the adjunct^or vrhctbcrthc latter body woa represented 
by aomc otiier Kroup of ntoma. 'tint fnTourable condition, how* 
«v«r, very rarely aid* ua; for nc"erally, in our attemptu to sepa- 
rate the adjuniTt from the arrid, the former hen«nes so <leeom|KJFsed 
that wc au arriTC ut no conclumon rcgnrding iLi nature: und thiei 
ia the rcuon vhy chcmlita, when they enter into the ^nemL con- 
iHicrRtwn of the law« of eonjuj^ntcd ncidn Imve to trust mora or leaa 
to hypotbeaet; and it would iciireely he in accordance with our 
Twrs to folhwr ibeir trairk. We *liallj however, be raTnpellt^cl to 
deTOttf some attention t<i tliCMf hyjioUirNCs whm we treat of tlie 

a of this chua, pertaininx to KOo*chemi»try ; and we will here 
ly remark that we will subsequently treat of those combinations 
ofo^^nic aeiJs with or^mc oxide* in which nil ucldity ban disap- 
peared, and whidi hare been named Ijv Bertrrliu* hnhid nattily 
vhihit other chcmUti of Uir jire-tent day havn ini^ludrd them in the 
Category of ccojusated comprmnda. 

Most of tike knoi^n coiijucntcd ui'ida arc formed by the action 
of snlpbnrio or nitric acid on orf;anie tubatAnccs- In tJie foLowtng 
group, picric acid i.i die only one we wilt conwd*Tr in any delail, 
partly hy viay af fienrral iUuKlnaioti, ami pnrtty beriiuae it occurs 
mart frequently than tha othtra nji a product of the decomposition 
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of diflcrcnt nitrogcnouft sub^taiiccb by oitric acad. The oiUct acuk 
of thi> cbka% to which rcfcrrncc may Ik iDBdc in lOO-cbcmirtTyf 
will be contidcrtid under Uie hcful of tlic mbttmcos from vhii^ 
Uicy arc dwivpcL 

lliriT nri' Imt few nf dm fiiirrfjr^ntriu'id« vhoA^Uicljitlictcsn be 
dcti^ntkincd wifh much proliability. Ic iiocc^soiily BtUra from l\tc 
nature nf thcve aubsUnccn, thai conjugntcd organic ncida con he de- 
oonipOM<J into acid* and their adjuncts with much lew bcility tim 
tke conjugated mmi*ral acids, and Uiat their proKii&Atc constiCaMiU 
Oianot hr ovi-r.rtNmeil wiUiuut difficulty. W« luivr ventured in iIm^ 
folluwin^ 1>>g<^ to caunirr^ti! nitnj^nouftoTgaiUG »eid» in Uw group 
of cc^riju^atcii acids, nut that the composition of cecb one out wilih 
certainty t)C referred Iv a ruCroKenous adjunct and &n acid, bdt 
bccftuw i\iti itudy of the pnxlacts of dccooiposttiun of such bodi«a 
u'lidcrit It toWaldy rvidtiiit lWnllnitr{i^L--ri»LixidclH,ini>rcnpeciftU]r 
Ott account <jf tiicir lii^h atomic weight, nrreompturd of |uoJciflWto 
constituents, nf uhich the nitroKOioui laiyt scarcely at nil oontri- 
butca to Uic acidity of t)ic cuiubir»lLuu. 

ThJJi, liQiA'cver. U pure cf)iijc<7ture ; but^ hi the wuue ttme^ in 
connidering ik\r. iiiimgcnouy aciJs, wc^tDuId ll&ve 1u»cloptaii orbi- 
tnry dauilicatioii, if we were to ccjialder tho«c in whidi tlie ccmi- 
jugolc conatitution ha« to any cxtetit beca prorcd* distinct from 
Uiow in which nu cridt^ticc of Uu» tuLture baa beetk obtoiiMici, 
Between Uiesc two chutkCM tliere exist »o mftny aiubigia thaX ii 
wtHiUl he of nu |)nLi:iical utility tu atti*ai|ii unch u vcfianition. 
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fPropfrtitf^ — 'iliifi acid, which was formerly known 
mtrit a^Mf, ca^^atotic tictdj liitd W^Utr't htUer, rnryiTiliBni bi 
yellow, ffhtl«ning ]>1iit4n or pnamSf fusn when c4r«fuUy heated, 
and odmiU of bring suUimed undeounipaHnd, hm whcti rvpidfy 
hmtod decompOBca witii expkMiODS ; it b devokl of odour, lus m 
rtry bitter taate, and dboulrBa oli^htly in cold and readily in hot 
water, the iioluiion beini; of a y«Uow coloor ; it distolrea freely i*» 
akobol and piher, and redden* Utmnt; when he:ated with plio>< 
pliorua or po1a»nliim it ilecruptlsteM viol«iitly; it is not decoinpnnd 
by ddofine» nitric or hydnichloitc acid^* or by a^ua rtyim, 

C^in|PMi/iAi. — Aoconliiqi tjft the above formula tiiia acid goo- 
Muu nfi 
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•Hw ktOAM weight of tho hypoUtctical&nbrilroiu fkckl=275O0f 
and lu tftti.;r«ting npteilv zr 3*63l>, CTiembU are nut nfirfcd 
regird'mg tkr mtional rormiiU of tliia body ; ihf y unite In rcf^rding 
■t VI a rotrju^ttcd nitric «cidr but there ia niudi ililTireiKv iif njii- 
niun re^ptdir^; tht luitiirc of the odjunct. Hfrtcliua writes tliit 
•etd Ba^tCijU^'Oi-NOO +NOi. JiU, but there is litUc to uupport 
di* ritvr of % »ll-l)kc adjunct «uch » ts here MBumed* We knuvr, 
for irutBiMv, tfttt tlir gmiip of «lonvi EVO^ tv idbstitTited hi aniline 
ukd otiuin other bodiei for an eqiut^ateui of hjrdroseri, nud il b' 
now fiftttj geticrftllf Miumcd that tiich substitutions of more iiegft- 
tm nutUri tn the place of h^droK^n for the mo^t part only cit«n<l 
to thff hydrogen eouttincd in the adjunct ; if, therefore, wc &&&ii-ii 
to frtciie noA onty n hypnthrtirvil formtilu, it ti-iU nt nil evictitn not 
be »n iffBtional one, tf vre onnnider that in the Adjimct C,,H^ 
S atODOt of bydro^n are replaced by 2 atoms of NO4. aiid nrlte the 
Mid to^C„(H.,.2NOj.NOiJIO- Laurent rct^rdri pieric acid, not 
m ft eonjofpited acid, bat oa cdrhohc neid (CijlJ^O) iii which 3 
UOfDB of hydftjgeTi »rp rcplocol }ry 3 atom* of NO^, nnd hene« h€ 
write. It at = C,,(!la.3NO,>OJia 

Cmn6htaliang, — ""llie pirroftA are irry«ia11isa1>te, yeltow. and for 
tlie moii jmxl ^Liblc iii wuter; when rapidly litratt^J they ileerrpi- 
tutc with much violence. 

Pirntit c/potath U one of the n^oet inddublfr shlta of thia acid \ 
\t cryNtallisea in tong, gliHteningi yellov-, LndcKccnC priamv, and 
diMHilvci in 260 partJ* of cohl, aiid 1-1 jkArti of hot wiitier. With 
hlkahxfe i-artiia luid ntetaUic oiicieai thin jurid han u tendent^' to furai 
haaic M\d very inwituble aaJts. 

Prtportti^&nn — ^TbUacid ia formed by the action of loncetitratfld 
nitric acid on many vegetable and auiiniil tfubtd^iicex, llmv, for 
inirtafioe, in heuting «a1i<riii with nitric acid, wc* obtiun cryntJiU of 
pure ptcric »e>d» It is Uki-wise [irodtjiril tu lar^^e quanllcy on 
decomponng mUe irith nitric acid; it Ia, howe^-cT» xno^l ciiiuinoidy 
obtained by boilin;; mdij;^ witJi nitrie ucid. 
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ilippDBic Acti).— Cj^lIaNO^-IIO- 

t*f<ipmiie*. — llippuric acid, known ftUo «a ufo-hmx^it Mtid^ 
»cparntc« from hot aoluticioa on ouoUng^ in lli« form of imaata 
(LpanitlcA, or of br^cr, olUquely-atmted, fouf-«ided priiou, unai- 
nftting nt the endn iu iti-o Hm aurfncefi. T)i6 elcmetittry form of 
tli*; rryntaU 19 a vertiuul HitJitibic pnim. which ia beat (tUiidkcd id 
micriMrnpical cryttab oUtoincd by the stow cniponitiun of & aolo- 
tioi) of hippuric ft(n<l, wliioh &» vmiUr to those of phosphate of 
nmnionia and nia;:ii«iin, even in their lUOM Taried conibin&iiopt* 
(C. 8cbjiiiUt*J Thin acid iv devoM of smell, bas a nlightly fuitcr 
but iiiit tm ucid Umle^ [Uuolvt-n in 400 |>itrtJi of l-tjM urater, Ai>d 
very frcrly in hnt wAter; it >n moreover nodUy »lubLe id ^Icoliolf 
but dil^cult »f aolutimi iu ether. Even the cold oquooua solulion 
rcddentt litmus powerfully. 

When ^enily heated, hippuric ucid foMij without Ims of water, 
iiilu uii oily liquid, wbidi^ <in laiubnit;, nalidiHei inlo a cryaulliite 
milk-white muaa; on the application of a atror.^er beat, there a 
produced u crvdUlhne iiuT>lim7itc of bcnsnic add and bcn>oatc %i 
ammoniu, whilo d lew oiEy drops arc nt the abme time formed, 
which evolve an odour of cumarin [the oil of the Tonka betnj 
*w fre*ih htt\, M}1tdiry un i'[K)bii|c, and iin* milTiiile in aknhu) And 
AOiHiomap but not \x\ water. On nixuhtg the arid Lj a morr rapid 
and atrouf^er bent, an intense odour of hydrocyanic acid ia dcrcU^ptd, 
and a poroui txiut is left u n renidue. 

llippuric ai^id is unuJWtcd by ehLonne, ebloroua, and dilate 
minera] acrida ; but when hmled witli eoncentrated hydrochloric or 
nitric acid, or even with oxalic acid, it Itrcoinm tln'ocnponcd (aa 
already mentioned In pa^fc 152,) into benzoic acid and glynoc 
fDt^iuignet)- When he&ted with peroxide of mnnzai^oto a»d mI- 
phuric acid it \% deeompoied into carhcniic acid, ammonia, and 
benioic acid (Pelouu^) ; lM>vlrxl with frcably prrparrd prmxido of 
kad K yields bcnZAinldc. curbotiic acid, nnd water (Fehlin^j and 
tinoUyt if it be dianolvod in nitric add, And a itrcam of nltnc oxkU 
gaa b» pasted tJit^Uf^h the iolut>on, tbcrc is a derclopment of 
ammoTkia, ubiUr tbiMT remain* in volution a n<w non-nitrogonov 
ac;d whicl. = CjJI,(VHO, iStmrkcrl 

t Cnipt. rrnd, T. tl, pp. im-ISf?. 
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ilc:iC£j ynth hjrdntc af lime cr t«ustic poUlvUt hippuric acU\ 
yilsUft berttioe and immooia, vblle tho raiduo conusU salelf of 

or] potwaiuni. In (t^nneulJtig Ami jiutn-ryin^ Quuhn th\n acid 
bccomci iJccomposetJ into benzoic acid fliij oll>cr yet unknown 

Shortly after lifibif^nducovety of hippurii!actd,M-}ul« pr«pafme; 
h in Inrg^ f|uantUje» fnmi the unnc of Ur^n*'*, 1 olituinnl orie isi)- 
Ul^ rryvUil uf lilpiniric hirii! Kitlf an im-li jti k-tij^tli, in wliidi tlii- 
rcrt>csil rlMmhic pri^m cf the clcmc-ntory (orta a> T w4« combined 
with 2 inicrodiaKOnal borizoiitiit priHni!!, whcrnby tbc coinbiiuni; 
oomcri were truncated by tbc braobydiw^onol horizontal priaui. 
1 h&vc nevtt a^n succeeded in obtaining cry^titU of such Hi^e ftritl 
tlikkncwi. 

C^fotpotiH&n, — According to tbe above formulu bippuhc ncid 
connj^ls of i 

Otftioa taahnu CO^H^ti 

JJilrogvn 1 „ „., vajl 

Oxygen „.. .„. a .,. S33I7 

Wu«r .. J „ A-a^s 



J«0-0O0 

Tbc Plomio wa^t of the bypothcttcat anhydroaa acid^2135'0( 
tnd it« ifttuntting capaoity^l'ZCHi. 

From Ihe vnri<iuft moilt^K in wMcti bippuric acid may be ^Usin* 
berated, corrcxpunding tIchk have hiicrn liikcn of iU coTi^itdtii]!! ; 
al],baircTtT,«^ree in the opinion that in bippuhc acid there mut be 
ooDCC^kd tbc radical ht:7i::oyU C^^H^, which \^ common to benzoic 
tcid, roUtilo i>il of bitter dmonds, and lienuuuide. From the 
behariour of bippuric wid with pcroxidi? <)f nmngaTiene and aul- 
phurir ajdd^aiiEl fnim tbccumiKiaitKinof formiilicnxoic acid, which, ^ls 
may be abovrn, conni^U of formic acid and oil of bitter almotidbf 
(hydride cf bcnEoyt,) Pdouac* conchided that hippuric acid waa n 
Idcid of formobcnxoic acid.wLicb bud a^itmilatcd bydrocyaJiic ocld^ 
10 that it conEUtrd of I f-quivjilecit of hydrcfL^yiintc ncid, I r(|uirHlent 
of bydnd^ of benAiivIr und 1 rt^uivnleiit of formir acid, and 

Thid view of the comp(»nitioo of hippuric acid aIao tindsi soma 
fopport in tlie circumstAoce that amygdalic acid, according to the 
ncciit inve«ti^atk>iift of Wi3b1t«r«t wemn mont pn)1»bty to be fonniG 

* Aao. ^ CEiJiu. uL Ou rhuriiJ^ T. JO, |i(<, flO-dai 

* Ana. It Ch. u. Pliumi. lU. SO, 8. S^lS-MS. 
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UTKl,witli ml oflMHcrftlmoodvandaaK^oftftnailjanct If hipfwrir 
Mdd were aetually eompCHcd in thht HMnner^ the produeU of 
dcotimp'k^itinn with pcrflxitlt* c>f irnn^nnfAe, could be ha^lf dif- 
frrpjit frtJin whul llirr am, fiir hyilfoirywitc ncxd la rtrj mdlljr 
dccnnipoNcd into formic ncid nnd nnimohia. and the oxygen peldej 
hy lixc nmnganesc converts the fornii<^ iubj ciirbonic ncid, and the 
liydride of beofjyl into bcnuiic loid— bofth beln^ prnocsi**" of very 
f^Vf^iKnit (Jc<!urTeTif<e. Bitt iiKli^prnderitty <>f th« circQOialAnn tJut, 
Nt traat iii nrmlu^uus procvHUM. miiue rcinnit: m^ld rcitiuns undccom* 
povcd, tbia view in alH> t>|ipo9cil by the fj^ct that other oxubnoi: 
■fgonta do not decor»p'>!ic bifipunc and in Ul« f^ine manii«r n-hi^^h 
th«y undoubtedly would do if the acid ucluJiUy bad (hi« enmpMitinn. 
Oil this iiccount F«hlin§«'i^ iTiAu^nced by lb« behaviour cif lii]>]Nine 
acid Hltb jterukidc (?f l^aj, ipgarL-hnl Jt »i furrtftric acid conjflgttcd 
wiUi bcn»midc, aod-HsN-CjiHiOa+C^nOi-HO, If bcMuie 
acid exiiitcd preformed ia hippunc add, it vrould be very anlikely 
that^ by tlie action of ^n oxidiftinf^ nfl^rtti n* poroiide ni k*d, a 
aubitnnee *o poor in oxygen ai beiiEAinide slioiild br fonned. 

De»>ai^i]c'tt remark abl<; dlKi^uvrry iuluL Itrad lo th« coikIuama 
that gtycine e\iiT3 preformed In hippmric acid, and is conjugated 
with benzoic neidi ao that L aiom of anbydroaa );}ycin« with 1 atom 
of benaoic acid forms Iiydratc^d liippuhfT acid, since C^II^XO^^- 
C,^HjOj=:Cj^MjNO[^,NO; but if weaiv nor alto^ber oppoaed to 
Slrecker'a ffjnniila for the fi<rti]atiun uf t-uEiju^atcd cuuipoiUMlB fruia 
their coti»tituciit« witli the loos of etrtaJTi alomt of iratcTi J*t it ap- 
pears tousfttniple and nataral that voahould only compare with oac 
another di« fonnulsB of anhydrouH oombtnationni and that cettau 
atoms of vater nhoidd not be arbirrarity abatmrted; atihydnnia 
glycine and aniiydnnia Ijeiijcuic and yii-Id 1 atom <4 hydrogea and 
I atom of oiygen more than anhydrouA liipptirie add ccnUdn^; If 
now, n<kt<(ilh»tandini- thi», w« aaenoBe tiMt p^lycine m^H prcfonofd 
hi bippurit; aci<l, with howet^r only a mall i^uaTiiity of «ftter, ve 
aliould proceed jn^t vt irrationally «« tf we aMunrd that amrannU 
oiUltd in oxamida or in bcnaouitfibry Tmaa'^c iboao bodi«at vbcai 
titcy aaaimilate water, yield ammonia. AJI» tbcrcToiie, tha w« can 
ibUAtnin in, that m hjppuhe ftcid we lind, in addition to beiuoic 
acid, nil ftdjuncfsC^H^XO,, which, on iu wparation, haa m itmag 
tciKbrnry til tie Irarednrmcd into giydnr— ^^ itibirtiincv which ia aa 
rondlly foraic<l a* urea iri the dconmpoiiiliun of nitm;:riK>u> nuUtn^ 
(ttee|)|>. l52ai>dlS8.) It i« in the change* which thcadjunc4 undaf^ 
lEoea in iU in titnntc constitution by the ac^tion of atrongcn^QeirtiylliK 
* An.iLCh.«.FIviik. IU.t«,& a. ^^H 
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seek toucertaiii the rauoii why tttc£xedaciti \s freeil from 
adjunct. Th» ftdjanct of liippuric acid rnl^lit W regarded, in 
rdereneetoitacoiiipMitioDtfLA&iiAmideuffumAncucidfCiHiNO,^ 
H^'.C^IIO,), »i>d w« should thus ftrvivd attlie rercrveof FeKlini^'t 
Tiftv ol ihcftuhjert. Tlw qjieniion ihtrefore now rpmains — Ib it 
man probiiUc tliat in hip|juric add l)cii7^jutiidi! U combined with 
fiamftHc ftcid> or funmnunidc with benftoic ftcid t or is it more pro* 
bfthic thac in the netion of pcroivido of loud tba benx^ odd i* 
CDnvcrtcd irito t>«numidu b^ the oxid^^tiort nf the famoknunide, or 
ihat Hy thr nation of ooncmLrat4'd nrid« thr hrriXflniule in dnnnn- 
pOflcd mud fumorarnide fotinrd? No HhT.ihfjirtory aruiircr to ihefte 
qocfltions con be di^ductd cither from thclfiwsof ntnichionictryorof 
iSinity; Hoee mo4t unqut^stiiinAblo oWrvfttions Jthow iti both QaiCi 
tt»orfrmftrkfthlufftcti>r thcAllcrnAtinguihatitutionof 1 nt^unof umide 
xnd 1 Atom (if OKrgMt, (fc>r in thi* rtrnvrrtion nt hriiiuiic ;idil mia 
benxAntidc the fi>m>er taken in rxrLftrigr I ci]iiivjJr;ni of Amide fur 1 
Uom of oicygen, and« similar sub^titotion ocean in tito conremion 
of fiunaric acid bito ftimaramide,] IF, hmeei^cr, we rex^d h^^iizoio 
and A* existing preformed In litppurie neid, wc nre hj- no means 
4VKi«lminrd 1» o^uliiik- Uiut Uia luljuni^l is fitmnmuude^ nr indeed 
■my atind«>con)pou])d. If wc reprcAent tlie fimnula of hippunc «icid 
EsC^U^'O^.CnU^OjJlO, this Tjcw i» supported in tlie tirat 
place l>f the eircuTratJinec that hippuric aeid ha» nrumy phyniml and 
chemkal proportiefi in eommon vith benzoic aeid, which lend to 
tbc nunjmption tJiat limzoie oeid eiiftc prvformeH in it, hut alTitrJ 
fm iimumptiou in fixvour nf the prr-tviMenec of heniatuidc or 
funiaric dckI in it. Secondly, wt are indebted to the lahoura of 
btfockcr fof oar knowlrd^c of anoUicr conJL«;jitcd acid, in whose 
an&logoitt docompoi^itLon hv undh glycine is &Uo ie[itmited. vlileh 
here aim ran onir be produced by the unimilntinn nf witter -, llim 
arirl being thr biiinry neid iirenenUy ti> be <:nitKidemI, where tlie 
■acic adjunct u combined with ihc cholic ncid irhich vc liavc 
siready cloacribcd. Tiiinlty, the fact ilincovcrcii by U'iihlor that 
bnizotcacid, >n itt ponai^ through tht> animnl orK%niim, ic coti- 
t^ned into hippnric iu:id, affimU a certain amount of nuppurt to 
tiil^ virir. 

Recently, however, Streckcr* hn» been W to yet nnotber view 
fff^ardiiig tht; constitution of Kipp;iric aeid fran its behaviour ^vitl» 
vtrie oxide, and from the formatioci tit the acid whose fomiuta 
?^C,^H,O^.HO, He UxjVi tiptin hippiirit^ ncid ai iu\ Rmide-('r»m- 
jHiaiid of this ariil, and=ll,N.C,^il,0,; hut the amides never 
have acid properticji (Ijcaidea whieh this oidy Kprescnt* the 

* Auti. d. Vh. u. rhtkrui> Bd. (^\ & :A. 
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byclmtecl l-ippuric acid] ; if Strcckcr h%A not MCCfteincd UiM the 
silver-salt vna ixc4!Urutdy represented by A^O.CulljO., wc mi^ht 
Imvi; r^j^rded ivt conipottition as oiprce«c<l by the formubi 
CgHjOj.HO, am) tlierefore li&ve considered liippoiric actd «> um- 
liitriiu^ Lt) u\niriiir» Im^tALiiic, tartrAink-, and uparlic itcids* vtd M 4 
c<impm]iidof iliLs AcidwitfiLt« Anii<lc{}I.jN.Cg[i,0,4C,^1lj03.HOa 
CnH.NUfi.HO). The view, in accordance with which benzoic ockl 
exists preformed, n, however, Rtill thp mon pruhfthlc- 

ComAfW/ibrL*. — With nlknlirii and fitk^iEinr ranh« Uippuric ucid 
ftjriiib cryat^lltsablc salts soluble in K'fitcrBnd having n bitter tA«t«; 
itacnmbinatioflstvith metallic oxides rnvdiAicuttoftPohition in cold 
>vftt(rr, hilt diH^olvc som^whtit more frwly in hot water. AU the 
cryttnlliiird %a\x% c-nntnin vnter i)f c^ryvt&llination. Schwartx^ ham 
nnnlyKfd ihi* riillowirig sidt^t 

Ncatrai hippntaU of poictih, KO.IIi +2HO, <>ecttr» tn iatcn>- 
scopie, oblique rhombic prisma, which pnrt with their water at lOQ^. 

Thp iirid Hidt KO.ET + 1IO.m + 3lfO, cTystAUisra in broad, >4iay 
plat«- 

Hippvrcte <^ scdii, SNaO Jii <!- HO, Ucryit&lline,ai>ddu«o|Tc« 
readily in wniet mid ult-ohol. 

Acid hippurtttc of ammonia^ II^NOJil f ]10JU-^2HOt OOOOn 
in very minute, fournidcd, jK|uarc pTi--<m» ; it bcharfi% whea diVOVii 
npon n^c^r, like btiiyrnte of baryta. 

ITtppwrtite qf bartjta^ DuO.lli-fnO, iitohuiitcd m microseopiey 
fiquorc priMmb, &nd li>^ca iU water at I00^> 

Wjfptirtite of stronfia^ SrO.lli-l-^HOj occun tn br<>ad pUtet. 
difficult uf bdlutjuji jn oold wnl^, or In micmannpic, fimr-aidni 
prinnvH, with Ur^e tcnrunal planca. 

UippuraU of limif CbO.lii + SUO, occilta in oblique rhonbie 
pnnns ; it paitji niUi all its water at 100^. 

^f//^Fjnr/f q/'i^iiT^iM'^, Ms^.lIT 4- 5110. cr^atatlineam wart-like 
maucs, U readdy soluble, i^nd at 100° lotca only i ato£»« of wuer. 

Hippuro/e t^ cobott, CoO.Hi+^HO^ ucmn in rooe^-colMmd 
wait-like ma33ca,coRUsUng of niicroaci)pi<^,fia^foor-3idedpriaiika| 
fkt lOOf^ it loua all its water, ajid it U |ierfcct]y in»lable ia aloohoL 

liippvrair of mkht, NiO.Ui + AllO, (ornia applv-greei) enata, 
duoulvcs in wmrm apirit^ aitd at 100° luaea all Its water. 

* Aiiii.d,a-B.Ftenp. Bd.«4,a«»-4l. (eMinm Iim |nblikliH noikv 
nniMirnitbttarJJteiaf itehMflivnowtW (in Akb. 4 Gh. ■.?!»«■. ULl^ 
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ffif^mmte «f eoppfT, CftO.H)+3HO, occurs in blu^ oUiqae 
rhnmhic prismi, nnd ut IfiCf U nnhyvlroiu. 

Uif^irrate ^/ hottf PhO.Hi, cryvtalUte* from hot vntutiom with 
U Mtonu of wnter in Ado nilltf luftn uf m^lvs; fmm cold «olittioti3p 
bjiloir enporatson, in broiJ four-tideii uMctt, mlh 3 otoiUB of 
mler. At lOtf" ic n uiliydraoa, 

Hippurate t^f ^iAvr^ A^O.Ui-f HO., occun rs a curdy pnci- 
piute, which dijiftolves in botliri^ vater^ ami, on cooUaf^ Mpflntw 
Lh beftudful lilW)- need In. 

ilififtmraie a/ irfjit occurs 8A a dingy, vuluniitiouit precipitate^ 
which docs not dimotrc, but fusea in boiling; w&tcr; it diasolvca in 
vmrm Alcohol, hut fills a» an ninorphous precipitate on cooliii^j it 
cryitaltiiv-Ji from thi? cold «olLti{>n iri ohljcjiic rhombic pmmc- 

vhite, Mlky iHTrdlcSj \r\x\\ h irrcfuiy frcrlin^, dmji<l i)r<Hloiirp of nit 
Kiid butc, Uifbtly tiolubtc in cold, but more so in hot wAtcr; it 
fuses lit 44^, Holidiffinj; il;^ui ct iS% and on exposure to a ttron^r 
heat it decom|xi»e«. 

Prwiaettt t^ ift nu^IavtttrjtUnms^'—Thc ncm-tiitro^Tnou* acid* 
Ci^H^O^HO, oljtaiiied from hi|vpuric urid Uy tbc action of mtnmit 
acid, is Acccr^Eing to Streckcr, rcndil)' soluble in ether, yicUU with 
WjfU afiultf cryala)l>unj{ in »iiky nccdlca, and readily soluble m 
vM«r, and viih oxide of silver tt salt, AgO.CjgH^O,, tthich dis- 
iOlfies in boiling vtalcT, aiid on cMvIln^ cryitdtiit^ji in di-lu-^iLa 
fttedk s ; and whkJi, on cxpumrr to iK^Jit* dcvdojic^ hyilndc of 
bcmoyL Tbc production of this naJ from hippuric acid is shourn 
iolbo equation C,,HbNO,+3HO- H,Ni^C,«H,OvH0- 

Pnpatation. — Hippuric acid is v(-ry cully obtsincd from tfie 
unite of horsiC*, but there is some difTiculty in fti'pamtin^ ii frnni 
the colouring matter. Fresh urine, ohuincd frcni liorses, iti 
ciajvoratcd to Jth of Its Toiame, and then treated with hydrochloric 
acid; after it h&« cootetl, the acid which btu scimrateii, tmd id 
UfualU' much diitooloured, U t^Usohed In ten limns it» bulk of 
bwlin^ v^AKvr, and luiiled with imlk of Itmr ; the solution U filtered^ 
ji wolution of ftliun in ^ulded liU there is an acid rcacUon, and the 
aluDUtiai ia then pn:\;i^iiut«:d by bicorbonalc of aodrti The hoilinK 
aith milk of lime dcatroya u portion of <hc pigment adhering to the 
hippiific acid* while anutlicr jiortion of the piRnit^nt U prccipiuiic-d 
with th€ ahimirLs. The acid precipilst^d by hydrochloric^ ntid from 
lite fdicrred fluid is a^^in diaaclvcd In boiling wa.\rrt liot1<:>.l ifitli 
auimAl dia/coAlf and liltered while hot; on coolings the ncid now 
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ncpiinifr^ ii) II ("(ilDurli-ia kIjiU-- Mirri'iiverr by mvre, hut often 
Tf pcEhtnl, huiliE)^ ufhuracvt' urine, am] uf tl)uliippuric»cUl separated 
frcm it ^-ith milk of lime, we may t>hloan it free from eol<rar. 

Perfcetly frt&h uniio mutct W uied^ Binee bonoB' iinn«, irron fti 
an ordinary tempernture, very soon begins to decompoMr; anit it 
llien TKi Imi^^er yielcbt hipimnc but Wiiaunc and. 

7V#/j. — IlippuricftcUl preaeiitA »ucb chftnclenstic propcrtiot 
thftt if it be on09 pretty well fre«.^cl from other subftUnoM, it am 
scarcely btt confbuncle<) viih aiiy other bei<), exc«pt, ptriiafM, ben* 
Koic ftciil^ if thr lnttj*r he conlamtriRlpd u'ttb orgmnii* cnltiurn^. Mid 
nitrogenous niAtlJ?ri i ^iorc in (1ip jnire MaUt, tbr two nrtcb ici so 
differently wbcn exposed to hent that il i« impoMiblc to oonlmutd 
one with th« otbor. 

Wlicn ihcv occur in %n impure it^te, tb«y mny b« dutiognuhciil 
from <inp fcTifitbrr hy nlfrntiaTi tn tbr fallowing piiinu. 

HippuHr Hcul, whirh in far lew noluble in uthei than IWDioir 
ftcid, CTystAlliRci from hot falumtcd solulioitK in n^lcj or pruniWt 
while l)cntDiiT ncid crystnllb^s in nc4klc». The latter often 
nuc-h n Hnliditii'aiinn of the wTinlc llmd, that the ve«sc1 nft«r < 
miiy ^H? ini'rrtj'd \rilhimr. ihr tscflpc of a ^irtglr dmp. Fctrtlirr, 
thi:^ adiJitioi) nf oridn to milutiorm of their Ntlb, hi]>purie odd hi at 
r>ncr prceipitntcd in TrccdlcA or spangles, vrhile t>cntoic acid l^vw 
ri*e to a milky tiirbidity Iwforc it cry stall iscs, ihi mpidly eva|ia- 
nttirig an uud fluid in a hnnin cov^rod orcr with piper, drlicau 
ghHiirnifig Keain n>nv ho rubarrTn) on its lovirr Kurfarp if TwnKoM 
iLT-id he pre«riiU but not if hippiiric ftod nloihr he present In ihe 
Hoid. The nncroiicopc, howcvcTt affords tJi« beat mcaita of dia- 
tiu^CuiiJiinfl; Lhesc acidit from cn<t another, by comparing tlidr eryv- 
taltinrforran in occordnncc with Uie direciions £[iv^n in pp^ Kl, mnd 
188, With Kuch an einminatton, it is impofi«ible tli&t thtm acicki 
ran l>r cxmfoundcil. 

In order to detect small <[\iniiititic» of bippnricndd in iwimal ftiddo, 
we mnit be cspceially careful that suHi Huids nrc fresh, sbtitc if thia 
be oot Tli«eii««,ibe hippurie acid urill have Ijoomn ch«b|(vdinlo b«n- 
ftui(7 u?id, whiL*]i on cTAponition for the most part wcapea vith the 
a(p^r<m« r^iKJur : if, bowercr. tlir aiiimid finid tic still itrrfectly an- 
iteoofnposedk il mxiit be cmpofnlcd to Atmo»t the con^stcnce of a 
•yrup and tli^n extracted witli nlcohol of specific ^^avity, 0u83 s • 
]Mv OTsilie wrid miirt In* nihU'd lo tti^ iloobplir exirari darini^ tU 
f*vti|ioratkin, nliich muM \hi ntni'tniu^\ till it mwumm ji «ympy eon- 
siiririiee; Ihr n^uduir riio«t tbeji lir rxlmclnl with r4l>rr l<» kIhHi 
Itb of Its tvluttMi of Aki>hol ban bcm ndded* Tliis e xtmct mnM 
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be oireTully erapijnitrdp ond the rpRicfai? wbirh^ bcMdes free 
bIso DonUiiu fntt^ mntUrs, muU he treated with wntei- in 
'in order to retnote iht latter. It sometimca happens tbat oa the 
•ddtdon of tli« mter, cryfteU of Uippurit: ftcid At once Htrp^rato 
froqi the alvn-e extnut-Hke maui; but Triicllicr fliis be the 
OMC or itui, Una ctlierenl i^tr«nt ma!«l Iw wKnui-d whU urjitt<x, aud 
allowed to perou'^tc tbrougti « pccriousl^ wdl moutcned Qlter; 
the £]tcAd bcid fluid nuy then citiicf be H;cntly ccoccntroted bf 
vrvrmth, Dr, if iU i]uwtity be very small, it muy be Ht to bpociUi- 
li«cu« eiraporation In ft wtteh^glti* ; cryatnli of hipjMtric! acid very 
■uoii air]>iLral<Tr vbu>w Furrn tiiuat be drltrmiTLr-rl by tbt- iiiirruai^iupe* 
If mucb bippuricacid lie prcaont, it will H>ini;titnC9 acparutc hom 
tbe ayntpy re^due T>y tbe mere addition of hydrocblonc odd, and 
ttn ho dutiiii-ui«li«d from uiic acid and oilier erTstaUincsubiUiicc* 
bf the mkcTOftoope. 



Ph^ioioffic^ HeiatUfm* 



I 



CV«wr-fmw. — llippttiic acid wui fint recognttcil by Licbig as an 
Independent and in horsva' wrme where it hod prorioualy been mio- 
tftken for henvnc acid; it Idia been subMjquently found lo che urine nf 
inanrgTuniniTorousaniiiiulK, as,furtnvtQt]ce,oxeii, etephajits.^onia, 
borcA, >beep, &c< Itii, hovcvrr^Mrjguli^tbatr Juroniiiig tu Wuhlerf 
it uentjrdy absent in tbe urine of catrcs whUc suckling although tbd 
luid conlaina allantoine, uiie ooid, and urea, [»ee p. 17^-) In the 
urmo of tbe pig ne'itber Bousiintjnult,* nor ron Bibro,t eould 
ifiicover nny bippiiriir nnil. LlffbigJ «■« the fimt who rct*u;j»iaed 
itH pmienrr in hejilthy bumon unnc, m whieh it pnacipally occurs 
lAiT the tue of rentable foodi ocoordinj^to bimitcxiBtninbuuian 
imOi in about tbe fuune quantity at uric ncid, nbilo uceordini; to 
ffird,( tJte hippuriu neid ino»t eommonly >tivnd« to tbe oric acid 
ifi tho ratio nf 1 : 3. 

I haT« nlruuly miiEirhed bi p. Hd, tb.-iClM^nxijirMriilTievi'rotxurai 
in ficab hor*ea* orinc, and thot it i» merely a prtxiuct o( Uio 
deconapontion of that tlnid ; I can, however^ pcrfc^uily conlinr; tlie 
obMmtMm of Sc]>midtTn UtrLt liippurie oeid i* <}ecruiioriaUy, altliou^b 

• Amkdc(Mm.Hd« Tliju. a Si'r T- IMip. »Mti4. 
t Ann.<f*Ch,u. Vhtm. UJ. &1, K. DO-llt. 
- IMd. M.«7.Bp237> 

f Lohrion Mtdinl OntHti*, ml. ^|k, fillA; ffn Iiik tMrtary F^ihjhiU, 
Iri f-bt, p- 941 ihU DjiiDioii u (?aD<idi:-nUy modkh^. Wp Ihrrr fiml Uiitt "it* 

«r oifiiuKiitf aaltX, wry much if** iBitm hoi- l^m iuimI." — o- V- lt-1 
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very mrelyv rntircly nf>acnt, aril that in ita pl&cc there la foond sii 
oily lEtnttcr which when hcntcd with caustic alk«lica yidd* Ucn- 
sine. 

Attempt* have hccn mcuic to refute Licbtti*! atnertion that h)|»- 
puricnH^l nlwuys exists iTi huntnn ixtiur, at \fn%% tkfirt ibn u>r of 
Testable ftKtd ; but ftlthouj^h 1 formcHy did uot nucoev^ in dclvd* 
ing this acid in my own urine durinjc & ])ure]y Tei:e4Ahle diet, I 
hftvo ninre i-ery froqutnUy Conrinocd myaclf, \yiAli from ex|>cffi- 
mcntK bckth oil Ihrg^ und on imuU (|uniititie4 uf urine, Uint tliia 
ftcirl IK dtnutiintly |)reAent during tlic use T»f a nUed dirt. Tb« 
prcAc-ncr of hippuric ncid may, hLnvCTCTt re&dily doifc Mir potif 
if we cvnporate the iLcicI umie loo npidly, utter tlie 4etd hoa been 
convfltcd into ]>eni«ic acid ; on the olher hand, vre n«d he under 
no AppTi^henAion thai the hydmchlorii:! ncid which is add^ will 
dt-fri>En(HfHt^ the hippuric acid, as in vtdtr iv effect Auy chan^r on it^ 
a very confentmlctl acid and prolonged boi^ng nrc ret|uirtfd. 

Hippuric ueid ia not found in iho luinc of camiforotts ^mimalf, 
hut It hoft {jrobahl^ not boon ftought for with mfficient c^re aod 
attention. In theurincoflortoi^r* iLftthrr J.Mfiller and Ma^us.* 
nor Marchandt' couid detect hippLirtc acid; I havct ho^werer^ ain* 
vinccd niyadf trith the greatest ccrtaiTity, and on many oecaAioMS* 
Umt hippuric add is proaont in addition to uric acid in the unnc 
of Tetttido ffta^ca, 

Magnun wm nnnhle ewti to find uric acid in the urine of Tea- 
tudo nigra h, fUphantf/jinAy vflitltr Murihand fi>iind uric, but mi bip- 
puric acid in the urine of T. laMata : 1 probobly wurkrJ with 
much lar^r quantitieie, and certainly always uacd fr«ak urine. My 
apecimon^ ol Teatudo ff^t9e4i wore fod vitli lctcciC9 tnd other yt^pO^- 
Men. The urine fnny be «A«i1y eoUeclcd hy juladng ^ animal on 
its track in a diith; when the bladder is modentrJy tillNl^ tha 
animal very soon ipontaaeouaiy paa»c« ita ujiue, wh»cb> bcodc* 
alkaline urate* and hippiirat«a, containH free hipptiric acid. Witboot 
tlie prchmir^iry addition of a stronger acid^ ve maj obbun (be 
hippuric arid in a cryfttnlLine stale by the addition of water to the 
etliereal extrart> and sufliciendy pun? to admit of oaf aceanteJy 
atudying ita behaviour when exposed lo hcaL lU sulubiUiy, Ac: 
if, however, oxalio or bydrocbloric add were itbcd in the pnxcaa, in 
the manner whidi baa been alr««dy explained, we shookl obtain 
much larger qnaT>titiea of hippuric acid, 

ia fMvrlfiJ Uvmam MrUel have alniott alwayttberu aide to detect 

t JouRL f. iir. (1i. &d. U^ K 1U*MT. 




BIFPUtlC ACID. 



IW 



lippnric WTul; it c-^pecmlly occurs in large r]U mi tit y in nadjr^riie 
unnr, wlictlwr tlic fci^cr be typhus or bo BSflocjat4>) nitU piHraniutiia 
or&iiy o^hcr palhoLogical process. Dcforc hipptinc ncid wiui dis- 
covered in hc«ltbY buniAii uiinci E dcUctcd it« presence in diaAeti*: 
Krinr,* in which it is more ex^ily recognised tb&n in other kamn of 
urine which ibound in extractive matters. 

In diftbrtK urine I hare foanil hippunc ad<l in ovcry intUtncc in 
vluch I liavc MUght lor it ; AmWusMcu, UUiiefeUt, aud othen Imrc 
alao found il in the urine diirini^tlilidiacaBe; Bouchardot foQiuJitin 
a caa< oTwiiat la called dmbtUs iittifitfias; F^tUnkofert fouLn<l it in 
large quantity in the uHnp of ft girl with oTiorei. In l\w cn«c uf h 
Jniiikafd with a cuntrftcleiJ, probably ^ bob-nail, liver> Btnlt oh" 
MTTcd a scdioMnt consistLng of hippuric acid, on the addition of 
bjdivM^loric acid to the omccntrntcd urinc< In the atrongiy acid 
uriao which l« KometiaieK piuicd in fcTers, the ncid reaction ii in a 
^eeC degree d<-pt-ndent mt tlie hippuric Acid ; from the etht^reul 
extract of urine ofthiK nniun^iutd wilhoLittLc pretiminnry addiUun 
of aiiy acid, vc often obtitin the nimt be^LiLifui cr)btal& of htppuric 
■od. Such urine is, however, by no mcana «o common aa it gcne- 
rmlly sDppowd; forthi«fchril« urine in much more rapidly rciulered 
add by hetk acid, (whitrh i* not firmed till kftcr tlic cmuEion of 
the urineO thnn the nomuil ^cerctiaiL, and hence, uiiIcm It ho 
eiauuiAod when perfectly frc«h, we usually 6iid Umt febrile urine 
b OBoec Acid than the nortiuU fluid. J Uavt: not been able to 
cat^iUah any relattuvi bi^tvix^n orriain morbid pTccc8bC& or j^up< 
ql tymptoniA and the aaEouiit of the hippuiic acid conuined in tlie 
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Ripimric acid has aa yet be«n fuutfJ nciik-hcrre hul in the iirirm. 
[Ita recent discovery in the blood of oxen, by Vcrdeil and DtiU- 
fa*a,{ is ootioed in the second volume, in Uic artidu on ^'The 

Origin. — NotwiihsiAnding the many poantf wldch accni to 
ilEKiditc the inquiryi the foriuaticjn of tjippufio atdd in tin' ftnimAl 
IhkIv utill reiniunft unexplruned. All vicwa regrardin^ the t^bernical 
cottslitution uf hi])pttrie ikcid coincide in the belik-f that it containa, 
bidden within it, a benioyl-compound [Ci^HjjOj + n or hUor-f 
BjH) ; it in ail eatabliahed fact d)&t benzoic acid, oil of bitter 

• jDuni. f- JIT- n*. B-i n, a ux 

I tA>i]don MMicnl GuvUtT, taLS^.ik eua. 

\ [iStmipi. rend- 1. 'i^^ lOi ; aiul iu«n> fuUj A Iho Ann, iL Ch. n- I'burai. 
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altiicinflit, rtntl rinnft/nic acid, vhkh is very dmilfir tn h^moie mnd, 
Aff transfijmtt] In the firtimal bLtdv info hippnric nciil* Now, vim 

, tiie benzojrl-cocikpounda iur« abnoBt entirely confined to tbc vc^ 

I t&bte kinj;doni» trc TiiJi^hl Micve that tbw comtitacnt of bipfrario 
ftc^d prinriptUlv nh»o» fn>[n v«if;91a1>lo food, ni>d the ftban^Ann 
of this ncii in ihe urine of many lierblToraus ttmmnjR tn in ftiToor 
of t)iiA view. We mi^ht tlerefore be kd to rcga/d onBOCmsUtnjcnt 
of )ii)>jniric acid aa ati untnediatc product of dccompositioo of 
cerlain rcmbtitticnta of food, nainelr. of il>c vf^ctabk portioo s bot 

[tills vi«w i« opposed by sevenX positive cxporim^ntaJ rBauhsf tliua 
in tlic uriiw of p!itient« on nn andpWogiilir diet, who tor awtnl 
<]ayn have nt-arccly taken any food, I.he Amount <if hipptuic Mad I 
octually increased. 

I'hc urine of tortoiACs, whidi had been litpt futing far 
dian ftix weekfl, «till contained hippuric ncid; and it occufred in 
tiiti tinne of diabetic patients vho w«ro rc«trict«d to a pordf 
animnL diet. lit the urine of gnnivDroi» birds, as well at in that 
of the larva of Sphinsf Cossast and of ncvcnd oithcr bcrbivorooa 
inncct^, I have found, after cnrcful cxaminntion, larger or inialkr 
i^uAntities of uric acid, but no hippurio acid. Mcncc w« may ooa- 
elude in ih« fimt place that the form»tirhn of eric add i^ not dqKn- 
dcnt (iTi th^ uw of Aikimnl food, or that of hippuric acid on tbe oae 
of ve^etiihle fuMl, hiid Heonndly. that ihi; latter acid luuitt derir« Om 
nitro^noas conMituent from the rctn^rade metaaiorpboaai of tfat 
animnl tirntic^^. l^hin m, moreover, tiot oppoiwd to our cheirical 
facts in relation to the production of die beuaoyl-compoquidK, fcr 
tlicrc is every reason to bcLierc that the nitrogenou* tuaues whkli, 
m'ltirdinju; to tluT ndtniniblr invi"?itiK^nli*»r!!* iif (lurVrlJjr-rger, when 
treated with o^idUing ngenla, yictd bcnninc acid and bcnaonitriWt 
yield a like product of decomposition durinf the gradoal oxidatkMi 
vbieh tliey undergo in t))e animal bivly. 

Iq refefence to the nitrogenous constituent of hippurio add ve 
may regard It aa funtammidef or as gl^^cine; it n onduubcnlif 
deiixTd from the anim&l albuminoua suhBtanrcs, and pruhably 
from effete litsocn h tvould, h^iwerer. ccrl^iiidy be rash to atth- 
bt]t« it prinripslly to tfie deeom position ai the p;eUtigenoua tlMii^ 
simply bccniine it is chiefly formed from them in amSeial experi- 
DMfita ; but indcptudnilly of the rin^umfitiuice tlwt tliia product 
into ^hicb the nitTDgenous adjunct of hi[Tj?unc acid becomca oock- 
vertcd, may also be obtained from albuminous subataneesi m 
mtitt bear in mind Uiat tlM n)eUivior|>ho9is K^infi on in the ptolati- 

pi-ntiiM liuuca is rrrtunly loo infligiuScnnt to voDOunt for the 
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ity of luppunc nritl roun<I In the m'we. {ns^ £or insUmci?, aft«r 
tlw iogntiovi uf fram Iwo driirhnLs to liatf an ounce of bcniboic 
acidf) and iKtt tbc mudc Aubst^ncc U scpttratcil even more abun- 
dantiy from the liver. Glydnc niuM U^crcfurc be rcgnrdoJ in the 
Mmv fight u urea, m a common product of decomposition of 
nitrogrnouft milntKner*. 

We caniiiot tlieTcf4>rr lind loiy very immtxlinl^? ^lourcc fmm 
which cither of Uio proximate coii4titiienU «f this acid can ht 
dcnvcd, unec neither pbysiologietJ nor patholocicaJ reJatioiw 
dncuUtc the praoeis \ry vbich it ia fonncd in the nnimaJ body- 
Thin murJi, lioircver, n certain, that hippunc Hcid u ut \t9 
r^gnrdetl merely ok n product of excretion, w\ coiiiirqtjcnlly Utat 
it ran hnxv no stpceial tuca in the aniionl or^ninm. 

It is to Ik rcj^cttcd tliat bcnaoio ncid ii no rarely prescribed 
by xkw phytieian; and that, even in tUoac cnaeti, it i% uiiually order- 
ed on nwnC irmtionul princi[)le<. It duwrrcii to lie OiEmntghlj 
leated in a phamiiicudu^ti»l \niint nf vitrvr; it certainly poiuesaoi' 
OM gvcit advaotaf e over aU the other oHicJnal acidci in iU property 
flf rtaderin^ tJio urine etTx>n;;ly ;kdd. Urc attuehev great iinj^ortuiieo 
In tills dnmofttance, but it does not p|>|»e*r to 1tav« been turned to 
muclT »ecour>L in uetiul prvtice. 




Chrmical H<Uitiftm. 

!pure uric su-ul iK*i*iiri p-itlu^r In a (^listtfTmiu; wliiLo 
tuitmte ocnlcs, which under the mtcToctc(r|x* are 
tettk to eonuift of irrcfcuiar plateau whose crystalline form [nee our 
rMDwka on Ui« cryitali, in the coTt&ideriLlion of the "Tests/') 
GHiaot terr well be niade out : it in a Hubttunec devoid of odour 
■»dtasie; it rv^imres ISOOor IHOOpartKtirhot.itnd UOOOitr 150O0 
pvtaof water ut the nrdinar^- trnipt'rnturc nf 20^, to disnolrc it; it 
uiasoiable in alcolud and ether, and docn not redden litmua. It 
i&wolvea in eoucentrat«d hydro^lorio acid son^cwhat more readily 
tktn in wRt^ri it dhsolveit tolerably (redy, and without decoinpo- 
ntioii, iu coiEceiitratvd sulphuric: >u'ul, but is again predpituicd on 
the addition of water. It dis-wivca readily in tie alkaline carbo- 
nrtea* borate*, phoipliatca, lactatc»» aud acetatc-ff nincc it almtrocta 
wme of the alk:ili from these saltsi, and is ttius rendered mora 
uluUe. Uric acid \% expelled from all its lalLs by ACctie a» wrU at 
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brivtWr mtKniid on ita He|ttmLlon tt firvt forma a ^lilitinflW 
niii-ss, {accordiii;^ to FnUwrl^e* « hydrt.te= C|HN,O^HO + 4HO) 
wbicli, however, toon. cliiui;c^s iDtc Amftll f;liAtching pUtM, 

Uno aci^ beloii^^ ^ ^^ »^fst clt^t ef adds ; thui, u m the 
«L*c of the f*Uy adds k does uoi directly oprJ rmtbonjc »cid Ekmd 
cnrlMjimUt uf j»uta»bf but urate of puUnh axid bicmrboiuitc of potMh 
Are bmied, if a tuSideTit amouat of uric ickl ht ftdded i if tbt 
■ohition oF potash be coDContraUrd, %ht ur»tc of poUtb ma«lna 
Undiuolv^ ; the bobiinoLir of ur^c ncki to ihe Alkidiite hontai ud 
pboiiphAtra ifl ftimikr^ unth the «tcrptiou 4>f this dlCfcxcucc^ tlul 
the solutioti of pho^phHto uf iwila, whidi ha* an aUcttlliio rcftCttoo* 
rcd(fcQ» litrous nhcTi an cxccu of uric acid !iu bMD odd^ to i^ 
in consequence of the forriiatjon of biphosphatc of voda. 

Uric acidf when nibmittod io dry diHill&titmt it (x>nt«rifd into 
iircn, rjftnte ncid, cy^mchdrj hydroryanic mrid^ aivd a Uttle oanM* 
lUb; of nnimoixiHi, Imvin^, an a rcaidaCr A brnwni^-bdack ooftlf ndk 
in nitrogen. 

On fuainjE uric acid Tith ht/tirotrd pottuhf atrbonaUr imi 
cyanntc of potnxh, with cyamdo of potatiium, are formed- 0« 
builing uric acid with ti} porta of wBtrr, and adding |MraaldA of 
lead as Iijng an the brown colour of the oxide cunttanei to d»- 
ftppear, there arc fonncd oiahtc of lead, urea, and olUTitoinc, 
(2CftHN,OrlIO+20+SHO-C»H,N,0, + 9C,0»+C,H,N,0,), 
Uciit vric acid, placed in chlorine ffOi, intumcac««, and, pving 
pfV i^rhoiiic arid cyanic acidi. Is oonvcrin! into ondicaind and 
bidrocMomtcof nninionia; i\ry uno acid in dr^ ddorine gas yieUt 
much cyanic acid, chlonde of cyanogen, and hydrochloric acid, 
kftvinit only n amall carbonaceous TCAiduc. Uric aad duaotim 
with coniidenhte r«adknc«s in ddut« uUric acid, devclo|dng c^oal 
Tulumcn of nitmgon and carbonic acid, and yielding tn the %oJtitioa 
acvcral nf the difTcrfnt producia of decomptniUon whkh wc aUI 
|)rcaciitJy dc»crihc. On evaporating to dryncu a aototion of urie 
acid in nitrio acid, Uicrc is left a red amorphoua residue, wh*cb, 
eapecially if wu cipoac it to the vapour of ammonia, BMuncaartry 
beautiful pur^ilptint; on motBtening the red BoaM (mixrexide) wttfa 
& liltte cauiUc |>otuh, b Wautiful violet tint is developed (BcMow 
b<vg«r.t) 

Cati^ximium. — According to the above formula, deduced by 
DefUich{ frvtm h» ariHlpm of the nntei, uric acid cooaista uf t 

* lUa Hi«ar, d* Bl Tricnl-. T. I, Nm. TV <t 107- 

t AnL t jaij^pt iidtk. iM. a. s, aai. 
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The lUomk* weight of tlie hypothetical &Tihydrou» 3Lci<l=937*5, 
kij^ it:* sotumting apocity := ICfeSS. There is hardly fifty 
oClicr orjc&nic ncid, whoMt iiroJuctd uf (IccoiiipoaiLioti have been 
ft> a«:un»tely and bo jEcncr&lJy c»&Daincd oa thoac of uric ncid, and 
yet cbemUtA luvi; Ix^n unn1>h; to establish for it Any rMioikal 
foriuula. B^iiirh'i fliK^^ovi^ry of tho tmo utomic wc^ight of uric 
■dd lias IcndiHl to V'i:!nkrn the vit^vm whic^h wrrc piY'viniiJity lit^UI 
rtgirdins tb« tntiinhtc constilation of this ocid. If wc choose 
to double the atoms, And if wc ao for cxtctid the idea of conju- 
ptioB, that the ccinjugotiDg sub^tunco* may, in their union, tone 
oertain atunu of hydrc-g^n itiid oxygen, (no tbitc we might rvgnrd 
mniule wi u IjihIv rtimjuiM^d of oxuVw Arid anil jtmmiimAr titni 
bmsajiilide a» compOMd of benzoic acid itnd aniline,) then indeed, 
mueli mi^rht he csplnincd at which wc could not oxrivc ljy n strict 
logkal indtjction. Tnking into considcrbtion thgsc l1lbHtA^ce^ 
rhieh fnr a long time have been ref;arded as conjuj^lcd, it Bcem« 
we should only convidcr a< Inte conjugnied bodies those 

pounds m wbieU two uq^nic 1jodie!i unite ^^ith one unoLlicrt 

union being aocompuiicd wttb a Ion of water ; which ^ howcrtrt 
IODIC ceaeft moy be shewn by direct expciimentf and in others, 
mny be Astnmod with grcftt probnbiltty^ to lie withotit the true 
Atomic groups ant^ may Therefore be regmded as a bn«ir, arid, or 
■aline atom of water. Many of the ^ubslancen which hfire been 
rtcciktly regarded asconjugfitcdbodieat undoubtedly contfun certain 
ttoms of OJtygen luid hydropcn lc»>i than the aiihydrniis nubstoneoa 
(fom which ihey tun prodm^^^d, cr mny bo Rupposdd to be produced; 
bnt ihi< Tiew dew not aiincide wi(h the original idra of a oonju-* 
gated body ; edpccUlly when it is probn.bIc thnt in thix union ane 
of the eubstomecs hns contributed tl^c oxyj^cn and the other tht 
hydrogen for the fonnetion and separation of tJie water. 

It would be oqufiUy injudicious, were we not to faciUuno tlie 
rcfogruHon of tJie metflmtirphosis or transiposition of tht' nUntis of 
orotic aubatance-s, by some general renmrha on the connection 
aud »cparation of atom*. 

Such rctuarhAt however* urc itut boated on anything mere than a 
^aion, snd do not re&t on a conclusion obtained by induction* 
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TJiftl Nuch liypothcswi: nro not aJwsiys to bo rcjcctoci In tbo lutanl 

i>r liglitf wliLi:b nair, iiuUx^I^ U chtiruly dtvpUrcil \ry Uic undo* 
Utory tht^ory. In Mt light vc mu«t consider the new m- 
gEtnlin;; the cotnpontion of unc itcid, put forlK M>mc yean 
H^o by Liebifj and W5hlj^r. From Ihc dccompoaution of uric 
acid by peroxidtf of lend, th<-j deduced, for tiric acid^ the l>yp^ 
Uieticd furmul^ Cjll^N^Oj + JC^NO,; ihtt h to mj, ihtj 
rcjffirded una ta cxinting prrfonnol m it, togcthn- witli An Kid 
iiaon|iablc of isolation in an undccompoecd *tftlc, to which they 
apjjU^d the name of vrii<> acid. Now thiU the mbitnit&m of thu 
bypi>th(*tiit Tkjist lichen mnn* thnrt shaken hj the dUnfVciy of the 
tiue ntimiic weight cif unc oc^d, wr nuiy yet mnkc ujbg of thia 
fiction trj order to Iw al>l< to rcprc«citt the formation <if the pn>- 
ducU enumerated 1)y Lit^bi^ und Woliler in tlieir dauicid inTcsti' 
KiiioiiK rei^rdinif unc u'ld. Thus we nmy cciieeive, tliM on like 
dec:()TU|Kj«itiori by jH.'n>xidij of lehd, 2 equJvakiiU of hydrated uric 
arid cuiiUiin I equivalent of nra%, which u iioklcd) while the 2 
tsiuirtdcnts i>r uriUc acid ire, in the f rat phicc, decomposed i«to 
C4O4 ^iridC^N^of wlMcihUiij l^urnienkSMmdikteft 1* atonu of oKy|;eDv 
ftnd foffmt oxalic acid, wliile Uie btter aaabniku* 3 &tom> of water, 
and prf>duct» B]l:iii1uW, In n tinnlar mty "n^ can dix!idate llic 
inudc? fit furnia-tjun uf ihuie uumrrtniH pniducU winch rvsuU fro m 
the ftction of nitric acid on uric Acid- ^H 

Vwninnution^, — It i% only with the fixed alhnliea thftt une mci^' 
fofniM baits uhieh pmKCJttt c\-eit a modcmte def;rM of »olubLbtyt 
llie UdiiaMhk i.H eipet'iidly voliibh% while umte of ommunui u 
altnimt insulubit-. PuUsh ond !imk &n? the unly hnaes with which 
oric acid form* neutral tiAlt«; with &inmonift and kII otlicr baxa it 
f^nns only acid and insolubk aoita. On pouing carbonic odd 
into a potiuli-KotutJou of uric acidj an acid ]>otash-«alt a pn>ci] 
t«ted, 

Neatrol urate f^f pottuh, KO.Cj^HN^O^, U olitwiml on mUin^ 
alcohol witli a aoiuliun of uric ocid in potujli (ffce from the car- 
bonate) and concentrating Uio solution* It erystnlliftea in nccdJat 
free from water^ diMolvv* in 30 or 4U parti of b^Unf water, oligktJy 
in alcohol, and notataDin ether, has a strong; alkaline rttctioO|Wi^^ 
altncU carbonic mid from llie utinoiipherc. ^H 

BiHtr^tU ^polMk, KaC^UN,Uj4-H0.CtHN\0^ 1% prccifO^ 
Med by carbonic acid from the Aolutioa of the neotnd ult j it 
crjotiUinft in needlea, <tiMolv«9 in 7o or 60 pana of botting voUr, 
uid in 700 or 600 pom of water ai 20^, The »oliJtioR doea not 
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extn!itt Aik alkaHne itmctkm, tuid u jvrecipiUteil by liydrochbrnle of 
tatsioDtt and the ftUuJine IficorTHiiintcs. 

^euimimr^U ^M^fN&OXJjHN^O^ + HO cn^BtnUiMCuin wArt- 
Uht BMMS, diaaolres in so or W> parU oi tMiinij; waUr, u iliithtly 
folable in aIcoIioI, tnd invoitihte in eiher ; at LOO^ h loftcs Us wftt«r 

crysUlltuUon. 

Bi-Mraie i^ Moth. N«0,C4HN,0a+H0AHX,0g+H0 crys- 
tfillists in a)ioit btogoiud pnsaia,orin tf)irk±Lix-bidt^^ (ruicroAccpic) 
tabkts, which 4)oiDCDOjUy ^rranj^ thoEKuel^eti in »ter-rornied m&saes 
in which Ihe individiul crystals are larger Bud cah b? more 
dntiLicUy mftilc out titan m iJa* tiiicr(mcfi|iic ftg^o^Uon» of the 
■UDOniA-aaU s it b^'^^na to loic its uotcx of cryslnllimtion tl 1 70^a 
tnd is soUiblo in 124 parts of boiling; nnd ItSQ parU of cxtkl 

Iint^f. 
m-ftraU n/ammoMi, H.NO-f:^HN,0,+ HO.C^HN/V may 
bo obtained cry&lAlliard in extremely dclimic ncnikii, but it also 
iortns undei' the iD)cro3Copc, globuUr opftquD tMuci, from some 
points of vKich cxtrciocly dcIioAtc »pikdc1a vamf be seen to 
project. 
AlmaU aU ihm tythn uMm of uric ftcid urcur ma nridrphoLu 
predpitotcxr <uid consist of I atom of Inuc bulI 2 mtnms i>f unc 
acid, of which t atom always retains its bn^ic atom of wntcfj 
bcncc vc cftnriot well assume tliat the atomic weight of uric; rtcid 
ihould be doubled, (chat is to s»y= Cmll^N^O^) for if, with %\xoH 
Kn atomic wviglitf thoir ulu vrvrc nil ii^rutral sslts, t)i<Tyi or at all 
crrnts, some of them, would ccrtuirily Una this 1 atom of water at 

*i higher tern pent ure. 
The NdtA of httrtfta, nfronlic, nnd Jrrn^. arc represented by tha 
ibrmula ROC^llN/^.-f I!<XC3HN./>j+ NO. 
H Bi^ToU uf Jtmffnfsia, Mi^OC^HN^O^+HO-C^^HN^O.^+GHO, 
^fcystalliscs in dclicntc nixiilc^, U^M^r. :> of itn G ntiiiii.*< of wetter at 
^Pl7Cf^f wid dbttolv'cs in ICO paita of boiling water, but in net Ic^ 
tluA 3300 puts of cold water. 

Bi-urcte <if kad, I'bO.C.HKA+HO.C.HN^O^+HO, i» a 
white powder, which Iosca its water of crrstidUaoitiori ot lG<f^ 

» Srocn powder which, at 110^', lo!iC9 ^ atoms of wot^ of crystal- 

Us&tion, 

Sutphate of foic ntui, nO.CjflN,0,^ + 1 [nO^Os)>!a formed 
^Jjy dissolviiig uric acid in wnrm i^dnci'Hirjiitd tutpharic acid^ from 
^Hrtkicb, ou cooling, it sepitnhtnjL \\\ o^duurUiffn cry.ntaU, wliich fuse at 
^■0^, ID cooUbj; figun solidify in a crystotline mttsa, and bceomo 
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dcoompoAcd 0.1 170^ s it nttnicb iratcr from the stioosplierei uid 
t1iu!i bcoomrn drconiponc^ iiito its proximntc confluents in Ovt 
WiiTH? mnyiTict n« if wntrr were addend to it. 

i^rnthiftt of Un mrtantorjihoJtis^^^\tr. pntducta <if defXimpcAitkxi 
of uric acid arc of extreme iiitcrcat, inaomurH aa Uicy «ffbrJ us 4 
deep ftnd general insight into tlic various tran3]K>(Utiooii of ouwi*^^ 
and txtoTnic ^roup*. ^H 

AtloTun, nythrie arid^ ^^bH^N^O^^^ b pradocfd when t pRftd^" 
dry uric tiUKi IN ^radutilly Tritri-c1m:i-L) into i ^arb uf mUic ACkd of 
1.42 to LS3 specific gmntf, when the whole Biiallf voliillftca uid 
bcccmes cr^'a^ltnc. A better ractliod of |>r«punu;; thk liody U 1)y 
Diixuifc <% pjirtd of urie ncnd with S pArlH of niodentely fCrot^ 
1iy(ln>fr1i!om< arid, ntid lb«n gnuluiill]^ inlroduciiig 1 [Mtrtofelilormtc 
of |K]UviU iiiUi tlie Auid r in the littrr casK^, tliea tuid alloiAik &rc 
formed witliout >ny development of gan^ while in tbe fonner cawi 
nitTo;^cn ami cnrbdnic acid itrc cvoWediocomreqneiieCfjr tlk9d<«iooi- 
poiiition of ttic urea by nitroti* acid. (Compare p- 154.) 

AUoinn erptalUie* inbrisecuIourleftarliombieocUiiiedm (wliicli 
At fir^t Imvt! H diniEkiiiHMikK tuHln-t bui aoori L'i11orcs>i;e) vi)lh 
6 fttuiaa of water of crystallisation from hul but i»ol perfectly 
uturntcd aoluuonvj wliilc from Httur^Unl solutions it ery*tmlU>n 
in niiliydriitut four-sided priMnii: it bm a ^ntly Kftliiie taft<^ ft 
&i<^1y odour, teddciiK litmus^ &nd communiuiiteft 4 parpta nd 
cvlour to tlie alun. 

Il ia eiLsy to MC that iit Aooordinoe with tbe «faovt fit 
rOftpectiii;: uribitc of urea, urilio ftOtd ataimilAtc« 4 ntonta of tr»i«r 
&nd ? Atomn of oxy;^n, und tlius forma alloXAii, [CAN,0,-f4U0 

AtUij^anic ucid, C^IINO^.HO, i» fonuril by digciaiii^ uUoud 
with CAUbtic alkalies, and by doconipoain^ the barjrta-«iall by aol- 
phuric acid. It eryetuiliacd io conceiitrieully f?h>uped ti«eilleit 
wbicli arc unalTcctcd by rxposur« to the atmoaph^re, h%tt an mU, 
(liiit iuhs«]uriiUy lenv© ft Mr«ctid} twt^ tliaaolve recdUy In wwXAt, 
IcM in alcohol, nnd very slightly in elbet ; ibin acud raddi^ia litrotis 
atrongly, dccompMcs carbonaUsuid acetatea.and vXHliaeautiGusd 
cftdtnium, hydni|sca bdog tt tha baido timo dordopedj in An ftqncov 
tolutkm it beconMs d^oonpoMd at a Uinp#fat«r« abov« Gtf'. |t« 
athduie sftiti ore soluble in vraier and cry stAllii^ble ; itt otiiar 
neutral salts ore dif)icii1t of aotutiLin : like uric add it haa a siro^ 
ten Jcnc)- to form acid salts, all of which ore aoloblo (Schliepcr.)* 

AUuxame oeid ii produced by tho abstmetiou of S Atonta of 
water from tUoxan, 
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tion of ftltoocimic ncid be Bubraittcd to pmlongcti c1>uiU- 
oa, it rTo]v<** carliottic! nci*!, nod te rfecomposccl into tn ftcid 
inwlabl<^ in water, /j-ift^*rn> ^^wrf, CaH,X,0,j> and \t\Xo a solubt^ 

iWfrrcnl body, -^J'"'" '■ f^c"#^/>a (SH^uii^r) J 

Tvro atomi of alloxia yicl<l 1 atom or thii new and, ajkI I atom 
of difHuMi, bo»idci -1 Atoms of cubonic noid and I ntoni of voter, 

,1#rA>rd/if ori//, t*jO^ b produced tiigt^thw with urea, wbc^i a 
mluUidii iif alluxaii iijutdaLl l>y dni^H tii :t iHiiUnguilufionof ncvlAtu 
of ktd : it U CTT»lAU.ubIc, »id reddens litmus. 

Alloxan t^ccomei dimply clcoompoacd into 1 <^quWatcrtt of urea 
and 2 ^uivolciits of mcMuxolic ncid, for C,H^N,Og + SC/)4^ 

MtfktMPrliaic tci^ f^HiN^O^ w funnwl vrfirti tin rxrri* tit 
^iiitc nitnc odd ia added Ut a »iipcrwLtunitcd solution of alloxan. 
Mid Ixfitcd for somo lime with ommoniai in it* moist irtntc it ocrurs 
XKaydbw^lAtinoufl moMi when dried, it 14 a ydlow powdcr> 
Ivch it «olnb)c in water, reddens Litmus, a^nd dci^oinposcs car- 

'niis odd is formed from 1 atom of alloxan ai>d 2 atoms of 
mDonia with the leparotion of £ atoms of vatcr; ChH|N40,o + 

Par<ih<tniccC'idj C^jN^O^+SHO, is prepared l»y c]i§?«tini; 1 part 
of uric nrid or tif Allcxan^ witli 8 jiartii of nuidcritrty diluted nitric 
idd, and cmpomtir^K the solution to th« conn»tcnrc of a ^vriip ; 
After ;somc tame tbvre ca a EMjparaiitm of Nmall plates or minotc prisms 
of parabanic acid j it is tmitfcctcd by cxpoturc to the nlnumphcro, 
baa ail arrid. sour tatte^ diti<ilvcs readily in wnt^r, fuses when 
beated, lUid partinlly suldimrs witlinut dectimpniiiniin, 

Parabanic ncid ii produced in the following manner fn>m uric 
ad and nitric acid : the urea of the urie add is dcconipoftcd as 
by the nitrous acid which is formed, but 2 atnms of ^^Titcr 
■Odd 4 atomt of oxygen enter int> omhmtitinn with the urilic aoid 
vilh wliicli rhcv form 2 atoms of rarhonic ncid, and 1 atoni of 
paraUnicaeid/for(yj40^ + II,0,440-CaO,=CoN,0,+2HO, 

Affox4Xn with 2 atoms of oxygen becomes decomposed into 
9 abotpa of carbonic ocid, 4 atoms of water, and 1 atom of 
pMabwiiOMid, forCoH4Kp^„ + iO=Cp,+ H,0^+CrtN,0,. 

/fy<friKW/ieai^V,C(jH^Nj(\4.i2lTO,is formed nt thr snmctimt! 

h alloxan under eertnin c^iridiliun^ not yi.-t jwriimtdy under- 
stood ; it occurs u a white docculci^t poit^er, comistinit of delunte 
iiee^CA; it b diAieolt of solution in cold, but dittsolves more 






lefldily in hot wnlcr ; it Ih in^lubLc i:i aloohol ; irith the ^IkUie? it 
forma acitl and iiculnil aalt« ; tliia acid niny be regarded t* • com- 
bination of Uio above mentioned hi^othflicnlunhc add wi^ wttUr; 
a fttoTnK of uriltc ncid and 10 ntonin of wat«r forcaing 2 ntocna of 
hydrurilirnrtii Ry niTrir add, thU acid In cimvertM] lobi nitfo* 
liydriiiilic aciJ, Cflll^"iO|,, 

Oxciuricacid^ C^HjN^O^.llO : if a aohtwn of unc md in 
diKile nitrio acid be Riipcrnnturntrd n^iili anmoitiaaiid craporatcd, 
tW ammortn-HiLlt of thinaridscparol^ninneodloi; onacpajadtngtlit 
itcid fmm thi^ uilt tiy mcana of a man-- powirrfLiI nr-i^I vc nl>1ain i1 
U a glUtenlng wliit? rrystalUnE! powder with an acid taato aiid an 
actd reaction ; when healed it b<47f>niea decMnpoacd into fi aton» 
of oxalic acid and 1 atom of urea, for Cftn3N/),.HO=2C,Oa+ 

Cryntaliixfii o^roAirtc arid mny tht-rcfore hn regarded i 
€4)(nhihat.)on {>f S atani?( of oxidir acid and 1 alotn of urn, 

C.O„+C,H.N,0,=t„H.N,0,- 

Parnbunic acid whvn lK)ilrd with ammaiiia takes op 3 atoitia of 

water, und forms oxahiric and.iuv C^'S,fi^^Ufi^—C^U^}iyO., 

TJiinnuric acid, t'^H^N^S^O^^f ii fnmiiHl by mixing a aolution 
of alloxan witli an cioe*« of nquroUK Kutpbtiroua acid, auperM- 
turating with ammonia and boiling for aome time i aa the ao1«ition 
cools, tkionvratc of amrrioma acparatf^ in nacreous crystalline 
acalca; on coaiblniitj; the acid of tbia anit vitb lead^ deoom- 
ptiffing the IcacUwilt by Kulpburettcd hydn^^i-n, and evrnporatlfig 
the tilterrd ftjid> we obtain thionurie acid in ibe form of a wliil* 
cr;f»taULnc nia^a with an acid taate, vrliieh iaunafTectcd hjcxpoaum 
to the air, disBotvca readily in woter, and b dccompoacd both bjr 
ftimple lulling and on Ili« ndi^tion of ndda- Tbe anita of thaa acid 
Hlurat^ If atomaofbaM*; on the addition ofeoncciitraliyt aalplittric 
acid, aulpbnroiu acid ia developecK 

T^kimnc acid may be rc^anJed aa a combination of 1 atom o( 
alloxan with I atom of nmmonin and S atoms of nUptitmnta acad, 

l/roiDiife, C^H^NjO^, it produced eittier by limply «TpO0f^ 
thiomirie acid to cbuUiilr'n, iir by trraling tliionurotv of ammaaha 
wiiiiaii excean of bydrucblonc add; it forma minute, lilkf^ gKa< 
tnung needloBt and on cxpo«arc to the atmoapbcrc and lo warmtli. 
aanmca a roae^rcd tint. It in in«gliible in eold wntcr and only 
dkaolvei dighlly in Iwilin^ water ; ibc eauMi<? alkcdi*-* And conoen* 
Imtnl aulphurie aciti dimolnv but do not tlcrompooie it; by^Mlfla 
elndlitii>n, however, ita aolutiona become decomposed. TheaOnBaa 
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Hilbtioik of Qmmtlc on cx|>oaur8 to the Aif asnimea & puq>tc red 
tint* arici tlcpoAib ^rwj\ crjsUU with a mcUDic lustre* 

Oil MnipLy boilin;;; tkUfnuric add, 2 ntom^ oi fuiphurie iKi4 tinj 
fiicn ofi", fuid urttmitc \% lovtned ; for C^II.N^.Pi, ^ SSO^JIOc: 

Vrtaniie maf be rc^rdcd h oiic ficid in wfiich the urcn is re- 
plAC^ t)T 1 Atom cf juamonu ind 2 btomv of vittr ; tt iis thcrerore, 
bjpothetindly composed of 1 ttooaof unlicju'i<l, I ittom ofniniiiotiu, 
■nd 2 Btom« of wal«, fbr Cys',0^ + H.N + i;nO = C,H,N/V 

Vmmiiic tttid^ ^i«^io^*a^iv <^ formtrd hy hdiJit;^ unmilr rlthrr 
with B •olation of potjvdi or with dilute hckIk; it omlitUijt^ in 
colonrioat four-sided prisnu, or ailky.glietcnin^ needles, U .toInMc 
in watCTT ^intly roddcnt Iitrrun, disnoliTM without the development 
of ga^j ur the com mun ^cation of coLnur, in sulphuric void ; \% dooom* 
pcsrd Ijt nitric M'AAf mid formn Kiluhlr ^lu nnly with the u]lialz<% 

Acids luid alkalie* expel 1 Atom of ammonid from 2 alonis tif 
untnulc, nhichk in lt« place, reccitx S Atoms cf waIct; CmHioN^Qi^ 
-H,N43HO-C„.H,„N,0^ 

ABoxamHn, (^^'jNaOj^, Ii farmed bv boilJTTi; 1 part of nrio add 
ttitJi S3 paitsof vTfttcrp tJien i;niduany ndtling dilute nitric aind^aiid 
Enally evft|>oratiDg the duid to one tfnrd of its rolutnc; alter some 
tiioe crratalti of alloxantiii acparnle thcmsdres. It i.-i prejiareil 
from dloxvi by the oction of rwlucin;; bodies, «s for in(»UE\i>e. tiul- 
phurMied hydrogen, or hydtocldorio add and zhic. It erystaltisea 
ill Eihlicgup ftnir-Hid^ pri<([ii>ip ^bioh at fint iirv cuhmrlv^n, Inrl on 
e:\p4»urc to Uie air becciuir ycUouiah, niid if ai^tcd ^lu by Ute 
rapoor of ammimia., become red. It ui alij^htly soluble ii^ ccld, but 
dimlvra readily in hot wat^r, it reddeni litmuH, and it converted 
b^ ehloHne into alloxan i with baryta*w:iter it givea a vio)et- 
cokjvtrcd piv^ipitiLte. 

When very dilute Tiitric add acts on uric acidi t)ie urilic ncad 
take* up 1 atom cf oxygen fn>m the ritnc acid and 5 ntnmit of 
watcf in onlcr to form iJhunntin (CrN^Oi -f O + 6HO:3 
CJf^N^Oj,,), u-hilc the hyptmltrit* acid winch \% fomieil, bccnmii^ 
d<vwn)p(Hcd into nilronii and iiilrinacid^ partly combhie^ with and 
partly dccompi^WA ihc nrra of the urk iicad. 

On tfcating aUoxAii >rith sulphuretted hydiDgen» the sulphur 
sepamte^ while the hvdrogcr iinit^a with llie alkian, and fonns 
aUosamin.C„H,N%0;, + n = CMI,N,0,^ 

Jifwrwrirf/jCjall^jO,, /iwr^wj-i/*- n/"*jmmo«ta, may he ohUiried 
liy Koreral v^ry diireri?iit mrlWIs. The mort »iinple mean* of 
pceporing it ia liy hmling v^ual p:^rtA of ummile uTid red oxide of 
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morcury trith 4C1 partn r>f vnX/^r nnd ft *ctt umall f|iuntitT 
tnon'iA ; the piirp!c-K^ tiaid tihioh ii lliiu ofiu'mnl niKit bi* 
fillrrwl, «!)() ftflcr ftUiiKliitg »om« time will ilrpofliit rry^tmU of 
tnurexidc Thb ho6y may «L>o be prcpnKxl by (Utu^nnf uric 
ncid in dilute nitric ju-id» find cmporntinj^ thia fluid till it Uimniea 
n r»l(tiKh tint ; after it hu ooo(«d to 7^ >t mutt be uttitrtic^ wttb 
diluti^ nnimonm, diluted with Imlf iu volume of walcr, and klknrad 
to iliind. 

Murtjridt CTy%ta11iac« in short lbur-?idcd priiinu, two of irboie 
surrocex pretetit a cunt h arid cft-j^en, KlitftciUDK npp«am>co: in 
refracted l)t(ht these crystals piVBent n gamet-rad tmt; when 
puU'tfnMed it is uf a brow niah' red colour, ard under tlte bumuhing 
njd prescnta ji gitwnp mctiilhc lusitrc ; it iii in>H>]uble in ftkuhol w»d 
clhcr, aliglitly soluble in cold, but frc cly iii hot wuXcr, and it dt«* 
mjlvca in a solution of pouyb^ communicating itn indij^bliM 
colour to ibe fluid. It ]» deconi|Xk»cd by all tbe mineral Midi. 

1ft tilt? jircpftratiuii of r^ufcri/ie frurii urarni/e and r«v/ oridr f^ 
ritercra-jf, 2 utonit of uraiulte tjilic up 3 atOToa of oxygen hom tlie 
mcrcuryi aiid t^imi 1 atom of mttrcduiet 1 ntom of atiojnutit add 
mid 3 atoniB of wat^ ; [€^^^^^^^0^^^ M = C^^Ut^y^O^ 
C,HNO,+5HO.) 

When unir acid is di^solred in dilute nitric acid, the pH 
product h alloxAntLn, which by the actiuii of the niuic acid duriiuc 
cvaporaUon iain part converted Into &Uo?cant from nhich morrxide 
ia formed on the addition of aniitioTiiA i for 1 Mom ol aU^x^m, 3 
atoma of ulloKaiitin, and -I atom« of ammonia, yield 5 Moma of 
fnurfritU nnd 14 atoms uf \e(Uer : (C,tI*N,Oj(,+ C,(ll|^\0^ 
+ H,.N,=C,.H„N,.0,„+[I,.0...) 

Murexan^ CaH^N^Oj* purpurU nciity ia prepared by dinolring 
murvxidc in n solution of potaah^ lK>iliii|;. and supcraatumifiK with 
dilute nuipliuTic acid ; it ^stalUi^ in ailky, gli>leninf^ acalea, u in* 
•uluble in water and in dilute Acidtf but diuolvea uneliftoged in 
couc«ntrated Buljihuric acid; it likcu-iac di&»olica bi the aJkabn, 
without, bowci'cr, ncuCrabaing them. 

On treating murexide with alkalica or with ncidat 2 aioraaof 
mur^jthif tnlic np 1 1 aComB of wattr, and nrc converted into 1 
of alhianj I oinm of aUoTantin, I atom of murframj I atom 
urea, and 2 atoms of ammotM ; [C.^ll^^'S^JQ^^■^}]^^0^^ 

Prrparathn. — The best method of prcparirg uric acid ia that 
given by Denaeb. The eKcremenia of serpcnta or birds^ or cnleolt 
of uric aeiil, »r« hoitetl in a aohitioii nf I part of hydrate of pounli 
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fc 20 porU of wotcrtiU nmniotii^irtil fuin«s c>c4*e to Iw ei'ohcd. A 
current of mriMMi>o acU U iiuw pis«c<l through tli£ vuiutUin till lliis 
fluid almovt obbmtc to hnv^ u»y AlkaliEw rojii^ion ; the prvoipitntvd 
anUe <if potuib h tKushiri) nUli cuL! watrr till it hc^iiii^ to diuiilvr ; 
on now diaM>lviii|^ tHin potfksK-»att in aioluLioii af potA»h, wnnuing 
it, md pouring it mto an cxctju^ of wnnuL'tJ h^rochlonc acid^ wo 
obtun A prccipiute of pure uric acitl. 

TW/jt,-— Urir »dil poaflfiei:!iaK >i;ticlk t^ljnfnrtiTialif pmporticit, artd 
ilifftT* in HD tmiiv rtfippcu &(-m u)l otlic^ mjlnt^m-^'ji nccurriiig in 
tttcuunaa] bodjr, tlut it can hardly be oonfoui)dc<l wuh hay otltcf 
solMtftncCt Qnlc» |>otaibLy n-ith xanthine luid^ftumc {sec p. IGf^arkU 
f, 171] t ami from lbc«e it may ht diitinguiihcd witli vxtivmc 
rtodmeu and c^en4iIUJ^, liy tlie relation orit« klkklinc »Alt» lon'urcl« 
lionif- ttrid xiiil ihe u1ku1ni(< liinirlmnnl rn. Uric- itcitl U, tiitw- 
cr, pfittciiMlly flLHtbL^^uiftlttd from alt uthcr orgiuiic tubi^tanccs 
(cxcq>t pcrhnpA from eulfciiic) by the mtijcxlck tc»tt that n to s^jt 
by tlie purplish red residue v^liirh n& itolulicfiL in uitrit? uoid Itmvv* 
_on cvftponition; the further addition of cxuiitic potuili siliould. 
ftvrr, ncTcr hv onntUaH, by which ft ytrl mon^ rlintiTiirt mu^ljnn 
the dcrdopmcnt of tk aplci^did violet tint — ix induccd- 
Ai] clicmical mciuiB woultl^ however, frequently fnil, und the 
pnteDM of uric Acid would n^rnaEn aiid<^t^tcd, wlicrc Lfic quantity 
iTiAtt<T to \te cxjimined 'i% av %ti\ai[ m to rifford tx^ry «li^ht tracvA 
uric Arid, if «c were mil in p[iruE--v<i<m of iho mirruMxtpr, irhoNP 
in |>hyMolupGAl chemistry b itic-:hti[njtl>h\ No MibnUmx' 
such chnractcnatlc uud no easily <lctcrminuEile cr^'Mttdtinc 
IbfVift under tlic luicroBcope us uric add, or cry'stulli-ica no rGiidily. 
Hrnce it may he d«twted with tii^e ;ind (X'rtairjfy by nil who are 
nnodrrntrly ftuiiiliiir uith tlie Ufv of the? iiiuniM(!(ip<^, imd with llni 
various formH wliich Uie crynlulM or uric add pn»nil. AlLliough, 
to beginners, the form of the trystaU of ijric Acid appears truly 
p^otcu^ yet ^ith some knowlcil)^ of cry^tciUoi^raphy gnc form 
may ivry readily be d^uc^nl from nnother. We luuHt, howe^'ur, 
krre rcfrr Lu the lulmrritbltr uial^-iiii of th« tTysrbdIogeiiritiBi und 
efystallngraphy of iirir «cid, ;ls ](iveii hy SL'hiiiidt.^ For tlione who 
are ooquointcd wKh er>-stallujfraphyt tt ii aufticicnt to give the 
■[rnilKkU for tlte |>crfeGt couihuiAtion of tlic crystut of uric ucidi 

tp2, rtoP. ^in. ix>V^. Op- 

m For tkc lic»erit of tbo»e who ure unleAnied in erystidlo)^p]iy» 

TC will remark that uric add wben it KntduAlly and nponUnoouiily 
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scpnirntir^ fmm iirin^, stppenrs \j\ m<wt ca^cs in the vh«u«toi»c 
forni^ tfmt in li> sny it foniift Hal lahleU, whieh raemUle «ec<um« 
a»cb with the double kiufe tlirot^h ntrtrnKlir 1>i*<^>t)vcx Inuv!*, i>r 
rhonahic Uiblcia whoac obm»e ^i^ien b&vo heen rounded. A> tb« 
Diinary pigniont iLdher«« very teii&cioubJy to tho uric &cid, it u onlr 
rRr«-ly that the^e crystals are dei'oid of colour^ and if ne sc« m 
LT^Htal preAprkting an extxaonfLiiary farm and of a yeSluv culour, 
Ui« |>n>lKibi]ity in Uint it is a crystal of uiic add. Ojt artifidalty 
»ppanitiiij£ uric acid from tUt mIIa it often ap])eArB in perfect 
rluimbio toliLeU. and creD oftfner in «uc-oided plat«« (ratemblinic 
tlioift of c\"?rtme) ; wbcn tiHc acid crj^stallUea very ftl£>wly K fomi 
elongattrd ri^i^tuiigiilur ta1>lrt<« or ]KinLlIc!lDpij>ed3, or rvctaii^piUr 
fdur-Mdcd priimn, witli bdnjnmtol f^rniiiiftl pbuiei; tho bitter m 
oflcti {grouped t4^K^tb«r to duntcn; ire altto bavo btirreL-abaped or 
cyliitdnriil pniiins, which tnv c^uniposcd of the niure nrvly oecwtn^; 
dbptic tablctn ; and ^lolly ULW-tikfi or tootlted cn'Btakr and rnany 
dcHvAttvc* of thttsft form*. If wc cnunot decide witli certauity 
ri^gnrdinu; (K>* prtwnce of uric iiciit friJiti Ibtr funii uf a cryatal, we 
n^u»t dbffoN^ it in potAsb. pbice it under ibe micruiicopc, anil acU 
n minute drop of acetic ixcid i vrt thnll tbcn atwiiya obtain one of 
the more ctin^nKin fornix. 

A ifuantilafitf di-tcrmi nation of the urii: add* in urine U 
bmt mnd^ from tbi? rrxidiKt nnt taken up by alcohul; liy ktmply 
treating it witb dilute bydnx^lorio acid^tbe earth n, &c, are jcot rid 
of, and nothing but uric arid and mucuH rtniain*i; ihv^r nepantkn 
Biny be effected by di^olvini; them in a ddule sotabon nf pott^ 
from irhicb the uric add may be |irecipilat4!4l l>r aeelic or brydiv* 
cblorir ncid. The pigment Adbrring lii tb:; urie. arid rirrdsn no 
a PI litre! a ^>lc influence on the (|anQtitntiTe determiniLtion of Uiia 
*\ib»taiicc [Ileinttj.t 

To TOHtTtutc a quantttatirc dotennination of the uric acid in Ih* 
blood <}r any (jtlier nlliuminoui fluid i* a more didfieiilt and lar 
more prccanoua iTpt-.mtinn. Fur thia pitr^xoe we talie i\tt dev 
aerum andevnpnmte it to dryncs*, without previously removi&gllw 
eoafulAtediilbumeQ by tilimtinn; for if wi-iiltcredTtiiciriioleproeefla 
trotild \\^ very protons^, an llic coagulated »erum ironJd beoonw 
bttle more tlitn a ftolid maii«of moUt eoagnla, whoiie thtirotigli wttdi- 
ing, evm by the additiiici of mudi water, would W im]Hmiibtr {mtt 
tlic otjncT^ationx in a futnrnpwge "on tbc fjuontitativr detcnninntjun 
of albnmen.'^ Wc now cxtnvi the aohd rcaidiK of Uie >e<uiD 
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vilh akoholp And aftenrftrds vrilh hot water; as tbc uric ucJd in 
•Ikikbiic? fltikk, ojul oo«i>ciiucntly «lio in the acrvm, must be ccm* 
bific<l wStli »n fttkalt, it is in the *quor>ui cxtmot tl>nC v^ muat 
•Inyi tcarflj f»r it ; doring iW eraporiLtiun of the nqucous extract 
memlimiHs uuidly form tm tlie »urfarfr i>f tkn tlnid, which inii^ 
be Tcniored, but wlioic removal miut uligbtJj nfTrct tlje aocurRcyof 
tiie analym; vlicn the aqncoui extract hoA been concentrated to 
n rerjr smill volume, it miist ho trentcd mth an cxceai of ocetio 
aijUL The uric ipcid^ if iu quantity bu xmnllf aepojvtea very 
gnutmllyj iui<l uhItm the an-tii- Arid Iiar tit^cn ndded in groot 
esccn, it i» it^LiiitlT accDiDpanuHt with thr ilr[)OHitiGii of a littli) 
pin]itcia-<ompoun(i, tif whonc presence: among the crystal of uric 
acid wc can rraddy convince ourscl^'cei by ttic mieroflCopc* It 
ULt thrn be phsfc<l thron^b a tilt^r^ whose n'oi^ht hnn hcef\ pre- 
iniuly awertainrd; and, after cnrcfiil ilryin^, miut be weighed. 
When the blood is examined i|italitativGly for uric aeidi we must 
^■pruceed in precisely the sainc nay. 

^^m Omirren<^. — UrKac'iilalwAyHocciUHin tUd urine qfhetdthffpte^ 
^Bli Hie nliu of uluui one to a thouaaJid ports of unnc^ fks ap|>ear5 
Etom die wean of nonKroiu experiments instituted under difTcreatt 
conditions. WhiJe living on a mixed diet, the avera^'e amouut of 
uric acid w\nc)i I excrcted in 21 hour* was ri85 grammes; accor- 
ding; tu Becqiiervr<i 4>lMervauon4 made on d didercitt personH, ihe 
quantity cxcrrtoJ by healtl^y met) m 24 houi^ did not amount to 
loon than from 049^ ti> 0*557 uf a {gramme. 

I rcxret thit 1 tnunt here remaTlc, tbat til* Uwrbufl analyses 

)ich 1 made of my own urine cuniioc altogether serve aa standards 

Gomparivin for other uriiiti«. as wtien I instituted ihcksc ohaer- 

I wiu alTcctcd vfiih miien'ui^ of the tiaauc of the left lung. 

Flic acid also occura in the urine of carnU'orof£3 mamtnaliat 

ahhou^h jE:taGrally in far lesa quunlity than in that of oaai). In 

the uniie of omnivr^fa^ a«, for iiLStancCj in that of the pig, neither 

Bouiwgault* nor Vnn Bibra^ siif^cei^ded in dececling uric acid* 

In lh« unne i^f (/ramwivfM'fms raatnmttlta thia at^id haa never been 

toandf except by Brtickct [and hy Kowocaf €. B. n.], nlthouf^h 

Ling to WcJhlcr it oeoura in considerable quuT^ity in the urine 

• Ann dnChim. flldoPli}^ ^»6r, T l&, pp,01-lU. 
t Ann. J. Cli. u. Plurm. Bd. «3, ti. #0-119. 
I Jvuru. f. pr. Cli. JM, 99. & 3M. 
f Phil Ua;. vol, VI. p,3M^ 
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of cnlvo«, wTiil« «ti]l Ruckiiii;, {cotrifwre p. 1!>5h) TTie pec^lbr 
urine of birds, both carnivornus and f^ranivoron^ and of ver- 
pciits, (whicti, as is wdl-knoirnr h generally dincluLrged irith ibr: 
aulid excrcinCTiiUt, ilIlIjifu^Ti in iiLsktA il ih aden uuittiiM] with die 
latu^r,) cousiata nlmost entirely cf tirAtcs, In tiit urine of /or/mw* 
uric acid baa b^n found by Marchand* and mfielf. ar.d Taylort hm 
diflcoTcird it in urinnr}' o&lculi froin th« Iffuam^. Tfiat tbc^ rrd 
ex<-rement of bntterflu^» cnnsisU eissetrtially of aJValino ural^A, and 
tbat tfic excrement of many htflica njntuiijii the nine bub&1atifY«, 
))fis been long known ; 1 have, hovt^cvcr^ not only fi^iiiid uric mM 
in the cscremonU of ninny kirr^X^ ^^^ <^ ui liV|?* qtiaotitiefl m 
those vcsscUofUrv«G,to vhichcoiDparatiTetnatomisttli«v«ip|ilMd 
the name of biliary vckhcU, 

Il is wcU-litiawn that ihc imbNtaiict^ odk-d ^bauo is pradnaed 
from tlic excrements of tfca-btrd:<; And that it ia found imA only in 
the islands of the South Sea (especially in tht nei^bourixtod of 
ChilT,] but also on the comX tA Xftick snd even in England. 

In the uiinti iifthr Wim, MirroikymiJ foTjnd only O'OS^g of uric 
m-nd, and Vaaquclm could find none whatcTcr. 

The nature rff the food CKCits fai less inflacncc on the ftoaonnt 
of ibc uric ocid wbicb la Ktcrctcd than on that of th« croa. While 
living on a mixed diet l|{ diiichnrffed on an UTeragi V\ gmnnw of 
orie aeid in 24 hours, while during a strictly itniina] and a stricdj 
vegetable diet, the ras|)cclivc anioLuilA were 1-4 and H> grammes. 

As the actirity of tb« akin can to a certain dej;ree re|iUce that nf 
the kidneyv, tt 'v^ cosy to understand how an incrfftsod actirity of 
the skin tnay coune a diminution of the uric ai^d iv the Qfine; 
henee it wa* that Foureroy^ found that the urine of a man coo- 
tftined ntDre. uric iic-iil in wliUvr iluui In tiumiuer, arid that Marret** 
was led to the conduaioti tliat tlie uric add diim3i3fae8 in the urine 
after sc^-crt pempUatioti* Sehultaia'ft found that in Uolludi 
whore, in eonaequenee of like jiEreaC humidity of the atmoapheM) tJw 
cutaneous tnuisp&mtion is diminished, tlie omountof uric acid varied 
rrt>m 0-21 tu 0-67S I ^^^ > Biuiilar rtaaon^ in trojnoal eountria^ 
litliiusis is altugcUier tuiVnown, TImm ob8erTatian% bowevcTi 

t ,bfa«lkd.rby&€li. iaa4. H.sa. 

f Jahrb^ do Cb. v. riiy^ U4. 3, S m. 

I, Ja«m. t pr- Cb. IkL SMf^ 104, 

^ ^iL i» Qaamim. iALvl T 10, it S>L 

■* Ad Evy on C^Wafow iKMR^eife, III?, f^ \7U 

n N. <iMv«r* Jo«n>. lU. 9. & 4, 
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wraly «linv it U imposiibk to lay down numerically any general 
ttSDilnnl of coiri|)ari«rjn. 

Generally, 1 kave uitly exaniin^d Uj« moriuji}< uriite^ Ui wliicli 
I karc even fouod wi mixb aa 0'S7B$ oi uric acid ; iiivcatlKation* 
r«gu4uis the raUhve «)ualttie» of tiio excreted uriiiary conHtitueiita, 
can only lead la any iiMful results wheu Uiey are iusiltuted on one 
toJ the aanie persati, and on tlie whole urine jiifL^ved 111 34 hours 
Ibir several dftya in auLCC:l^llJl]. 1 have ciidcAroured tti arrive at 
rvaults. in accordance vitti tlie alrarc principles, rc^Hpectin{{ tJic 
aiaoutit of urine diooharG;ed luiclcr different conditionei but I liare 
failed In dUcorennq afiydiing furtlier than /hat m winter more 
tTAlrr it certaitdi/ ditritargtd through (hf urinary lifadilt^, i/ut that 
mmmtMO't dttritt^ cwHnuaujt prrrprruiicrrat the tvlid conslit\taiUt 
ewf ^fi€€iaily tka uric aad, are rt^tther mart ncr Uttf ihan in 
winttr^ It IB utmeoaMry to ^rc the numerioiJ n»ull4 fr^m wUicli 
thete conduMnw were druwn. 

There are lioweirpr other ron(litioti» wUicIi give riie hotli to an 
alMolute and a relative nu^neriUiliim of Uitr ut\\z m^id »ii the urine, 
and in the fir^t place aniongat them wc must notice dittur&ed or 

Ttiua, I bave oliftert^ed both In myself and in tevend other 
panona, that if indigc-itihh- food or tpiritiKuiK liquon not suAU 
ciently upli^til ]>f. tJiken Khc^rtlirhitforu hed-time?, the (nonihig urine 
alw-a)<a deiK»itcii n con^dcmhlc ncdiment. While in the normal 
atJtlc tiic rabo of the unc acid to the urca= I : 38 to ^0, 1 found 
at ij) urine paiaed after indigcstioiij the mtios 1 ; 1J3 to 26, and 
t the nitio of the uric acid to tlie other lutid conitituenbij 
hidiiiinrnlmaTily nbriul = l : T^O vnxnow = l : 41 ti)52, mi fhaLilic 
ojoount of uric acid is here not only incrcawd nt the expense of 
the area, but also at Uiat of the other bolid coneiUtucnta of the 
mine. In the mont ni:irked caw, 1 found in 100 part* of solid 
leddoe 5^ of uric acid^ 35-2 of urea, and S2A of other solid ron- 
atitueiila: henire the latter were alisululely iiicreened in tliis 
LMpne- 

^H Cociacqnently it la caay to undcraUnd wJiy tliorc ia an augmcn- 
^Htfion of the urie acid ii) the urine, in many of tlioKe coses xthich 
^Tlie elder phyiiciaini regarded aa ttotts of the portal circnlation, 
hnunorrhuidn, unit arihritiK. 

An a4ii;mriiUtic>ii in titci amount of uiii.' acid in the urine 
always accompanies the (croup of lymptonis which wo are in the 
hflhit of dcsixnutitii; jui fe\cr, the urie acid cither ncparatlng or 
remaining diaaKjUx-^l ; for no coiKlu«Jon« cau be dmwn regarding 
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the qiiATitity of iirir ndi) in n npccitncn of iirinr^ from tlw furmatioii 
of a sctlLincnt. 

I cun full^ i-cmlirTn Ucc^ucrcl'^* obMcn-ntions on th» pi»tnt hj 
my o^n cxytchencc. 

TIjc !»0(ltm(?nl which 4» depoedted fwm ac'xd urirjc in fcvoTr vmI 
in ftlmiixt itll OixtuvieA iicurjiii|>iiiiiol with wvem fi*Trr, Inn long b<va 
minunilcriituod in n-fcrcnce toititiicniiailcDinpnsitian. OnginiHy 
it vfiin rp5,%rdrd m n precipitate of amorphous uric icid, iind Mibve- 
qucfiUy (nnd almost to the prcacnl bme) It wft* r«^:ftrdcd u unle 
of bDimcmift. It h», hnvrcvcr, b^n fully doraomtnlMt both by 
Eiirsidft Aind llritiUti tlitt t)ii« nt^liniiriit otjnxisis of umte of sotb 
iniAcd n ilh vnrv iinjiU (|uaJit]tjcH of umt<: of Yiine utd ur^Ie ot 
tfnmoniA. It may b« rery euily uid qoickly iliititig:ui4h«d ffam 
anv other urinary McHmcntf Tioth hy the niicroscopc and by t^ 
appUfraiirm of a f^^itle vrariTtth : under the micrQaco|>e it certainly 
shown Utile that ii charucivrL^itii: ; it fiirmt fine (^ranides which M19 
immfdiTiKs oagregated 111 irregular heajn, lomctiiDea aiii|(]oinfliratcd 
sf) as to resemble ^^rttrnilar cells. «nd ia some instaaoe* unifonHly 
di^triSuted over the field of the microsoopci as the charaetenstie 
formtt of uric ocid almost imm^iately appear on the addition of a 
flnmgr^r (urirl, it h impuuxihle that it c:in 1>e cunfoonded wHh any 
nther uritinry acdiment. An cvrn mon: niinplc Tncthod of aiccj 
taining that this sediment consUU of urate of aoda, is afiWdexl by 
the erircuniatAiiec that it dittolvca at 50"^* so t^t firinc rt¥kdcrcd 
tnrliid by it, whan raised to tJiai temperature, bectjmta ciear and 
Itmpld. 

It wouht 1w! hotli siiipi'rduouii and vrcarMomr to meapiUilMlr Uiv 
argurncntv iiLddu<rvl hv Hmjucrel, myj>clf, luid Heint^i a^aimt llk« 
opinion of Bird, who mnintmns that thii sediment is always watt 
of ammonb, ai the actual nature of the dopcuit hoa been so oom- 
pleti^ly e«tatkliihe<l. 1 will here only rcmnrlc that, as I long ago 
finind, and as [.irhi^^ Iiah unin: ctinfirmrd. srnn^y uiy uiunoais 
occara m urincj and that, according to tlic direct aualysis of Um 
sediment mode by Haintt, icarccly !( of nmmonia coald be foaod 
in it. 

Much ha« Kltu lieeti wriltfo to prove that oric acid doc* not 
t^iHt fnsr in tiie nnnc, but in a Hliitr of mml^natinn with alkalies; 
hut it re<|mr«?i only a modemte knowled^ of \]k properties of uric 

* IWnAoUiins fUs Criau, pp. A I ami tlV, or pp. «0 M aad IM-IWof ite 
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add tuxl ttx ya\U U> i^vrmvv Uiat iJi«re n nothing wun(ftarfat in the 
prCMcnoc Iff An acid unUr in an ftHd (\uk\, nntl tltnt the orrurrenee 
of aod ur«c of wda b perfectly nktuml. Urc' anil Li|KivriL&t 
vcrc tl»c ^r^ to direct eltcntioii to tlic circvmntmice whicli was 
iflcrM'anli vurv prominently brou«bt forwiiLTtl bv Lic^ijc, thftt 
plio«pliatc of nmU might l>p cme of the tolveiiU of unc ftcld, >nd 
tJat tliiu Bu ftrid uivtc of KidA and an acid pliospliM^ uf soda 
might be produced. Ucncliua^. bowcTcrr, baa miiarked that lliere 
ve TCiy liew aolatioftK or dkalinc salt* in wkich uric avid iJoc^ not 
diJtaoLrt more r«ftdily tJian in n-ftlcr, btkI that it, ^ ibe tmoai past, 
KponUo from these Bohition^ nn one nciti, and not as an acid 
illnlj-«aU. I h^TCf however, i>i>ectiiJly ivninrk«(] (Op. viL) that 
ancft«»l niAf cxtTM^t aoda hrom alkaline UolatM, and from coii>- 
ponitda of the alkalica witb other oT]p:aiiic neids. And th^t the acid 
a^ lh«s formed ooniaiunicat«x on iidd rcnction to I ho prc^iously 

lutni ^aid; the unt4- of Hodn then tepAr;ttrH from a piLr« mixCiin; 
ft cry^lfiUino fomir bvit frum a nuhitloEk containing cxtmctivT 

lAtter^ a» the uriikOf in an amorphous state, ^rjd diuolvcs again 
icadtly when hoitcd to 50''\ 
The a|>p««ranoc of this (cdirmrnt <»f unit9 of bocIil (PtduI'* 
ihous and imjifllpablp yetlow srdimcnt] \% hy no means to ^>e 
re|irdcd a« Jt pathological aym|)t4>in ; it is nothing more th&n an 
augmenUlkfD uf u avlt noni^y vxistinj^ ia the urine, indncetl \yy 
ainiple pbyaioli^ioal rdationa. Hcncc nt especially ubscrvc Ihc 
fortnaLion of such acdimcntXi when, for aiiy reason, thv duo inter- 
eltan^ of the goaea in the Isnyv doea not t»Ice place, or nhen, from 
dbitur1)ano«s of ttie drculatiun, tlie bloud <1o«n not readily giermeAtc 
ti* pulmmiary vesv^ls* Thus a xf-dimtiit. nf tliis naUiiL- may lie 
noticed in rocn And animaln when ^jcrt; 19 rm in.%ullicicncy of 
proper excrciatc ; camivoroua animals, nhtch in their natural utatc 
aecreteao little uric add, after Itjti^ DJiitinement frecguuntly i^asK a 
•edimenl»ry urine, ^^K^ci^diy wl^^n th^y bav« been reared in cu^ei, 
fti»d havr hren jitUiekecl hy untfHjiinaUcia. In fully tlevQ[o|wd 
crin|diyacm% or eren when only n pari of tlic lun^ has lost some of 
itA cUatidty, a [ledimcaUry Liiiic tit one of the mo»t common 
■ymptomt^ Henrt-diseaAeKT <>iLlaT'|^i'iiientK of ttie liver^ &e,, are 
UBO^twl with dJiturbancc* of th« circulation, and hence c^ive rise 
to a acflitncfitary urine. It !» U> xurh diHi-aHc-Jt as i\i*^%\^ that 
Bfa^cftl, ontolngiciil namea — euch an liccmorrlmiilBr |foul, ^c^'^ 

* MAlkol Gkue>[i(i, id. 3^. p, Ida. 
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liavc I>cciL n}»plic<t- Lar^c mrufsc?* of accrcU^ mate o\ soda mre 
found in no diM^sc, except in Ui« tniD grwwlar liver, which o^ 
vion^lj cnn Mover cxUt without considerable dUturliftnoo of %hm 
circulation. In fouor &ho, the du^ reUtion l>«tvMn r«r|nrmlKn 
nnO rirntlnfion i^ ro longpr mnirlfltncilj and hence therr i» an 
nu^mi^iiliitioii oftiic uric ftcid in tJjc urine; for none but fucre 
chcmiAta could be led to the erroneous idea* thtX in fercr too 
muci] oxygen in conveyed to the blood — in short Uut ferer m U- 
tended by ton rapid n pn>c<^9« of oxidfttion. Becquer«l'* ezteiMM 
iib«vrv8tkon« on urincin Hisewi^n, »nny \w profiublj rompanvl with 
tiri- nbove EV^ultA of my own experience. 

Bird* ttiiil inflny others mftintain that in gont tiicre is nn in* 
creftted ttCL-retion of uric acid; my own experience* howercr* per* 
fcctly <^nArms tiiat of GsrTod,t who found thnt tbctc ma ft con- 
lunc Antl well-mark^ diminution of the uric acid in the unse 
hefttre the |iart>xysni in acme gout, aikd alirays in chronic gout, 
[^ terni ivliieh Applieit only to those ccise* la which the disevM u 
aceompan'^cd by depositions in the joints;] whiJe« on the other 
h^ndr ill rheum £tt«ui, et|>vctal]y in acute articular rheumaliarn, the 
amonttt cf uric acid in the urine is very much increa»«l--a pui^^H 
in which aW oW'rvern coincide. t^M 

It is extrennrly itliiom (hat fi^e uric acid in found m frohljr ' 
diachar^d urine, and ii> prv^cncc tlicrc nuty gencAUy ht 
oa a siKii of some extremely M-vere morbid prooevs. 

I have mrr^J' been able to fmd Kepnrated erystaU of uiie mdd \n 
unne immediately after iIm eniissimi, allhou^li they mtiy ufien b« 
fiiLuitl when it ha*i stood fur mi hour or more. In ibc greaU iQa|ority 
uf cnsca thf. uric Actd in funned from lh« tttMo of todft liter Uw 
cMponurc ;iif' the unne to the atruospfaerc, by the fitocvn of acul 
urinary fermentation wliidi ha« been so carefully sttidM by 
J. Scheciert 

Henlthy And fdmle urine only dJlTer in this imint, tlial tlie nno 
cuntatna Additional elemeutji hy which the fornutjon of lactic add 
is excited and promoted. We shall return on a future oo^Mon 
to this l>eaBtifuJ iaTcvtigition of Scherer**. I hnx'e never veenfm 
uric acid discliarged directly from tlie bladder with theunnecxcrpi 
in cases i>f the cutculiniB diaLbe?iia or uf pre-eiistitij grm^cl. 

Er«n in alkaline urine it i* very acldom that ttrtiU 0/ anammm 
CKVUn na a itedifnent ; in thcac ouca it ia found in white opw^uc 

* i'rinhry tKjtctaV, >U- t<Ati^ p^ 1M- 
t Urdica 1^1^ TntoL Vut Jl, |», 0, 
I irsi^nfli. a i-ir. 
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^rrantUei, irliicb^ u luc been already ttatod, xrUeti ic«n tinder ihe 
iclcnnroptf, BjiiMfftr ua lUrk gk>1>iileK, fttuddvrl wiUi m few nciculiir 
crjMols. It sCBTcdy evtrtvccvrn cicqit \u uriac vrbrdi, by luiif; 
exposure to t^n ftir* ha^ un<lCT^ti« tbc alkaline fcrmc^tAtior* Kttn 
in tbc ftlluJiiic uhnc oi |AtieiiU with pbRilynU uf the btcuiilGf 
(SeperMlcm on ttpiriB] dUe^s^, it U very mMy tltat I luLve found 
ikne rluKtt^rs of ur&le of ammonui* lathe* ulknline tiriite tiiai is 
Maietimca paaatd in other oonditjotii nf the Myatenij it is ncrer 
loiincL 

Un« wid, like urM* »lso eusts in the 6kiod ; it baa b««n found 
ibere in healthy as veil aa in diaeosed «tut«s. and e«peciatly after 
rtiiqialkwi of Ui« kidnc-yH by Siralil and Lif^tit'rkubn,'^ e« well aa 
recently by CiarT«<l«t vho olMcrrea that m nrlUritu (but not iix 
uitXa arliculBf rhcuin4ti-sm>) it ia irtrariably, uid io Bnght'a d&a- 
tt 18 rery oftiin> incrca^ixl in the blood. 

My oim obwTvalionn for the most part confirm thone of Garrod. 
firsT, bB|>|)cncd to convince myself E>f llm prreencc of uric acid in 

Uood of cflkmirom in cxftiuiiiiiig llic bluod of a very l^rgc maa- 
tiff wiio died in consequence of ari curtlfiuiU gmtric fiatuk wbicli I 
had efttaLbbshod. Tbc •erum wan fr^ed from iu rdbumen by boiling 
and with the aid iif acetic acid; the vtrongly cvapomt«'d liltrred 
Auii] vnu exiraeled with alcohol in on!«r tliJtt urea mi^lit be siought 
for; iJic reaiduct insoluble in alcohol^ exhibited, under the micro* 
»co|)et moat unquestionable crystala of uric acid; my attention 
bdnfi thua draim to the HUhject, 1 examined the blood of two 
otber <logt by the E«nie mode of analyvis, and convinced myself of 
the preaenoe of nric aeid» not only by t1ie microscope, bnt a1«Q by 
the mufOKide teat, Gnrrod ftAM;rt» that be haa often found uric 
acid in th« blood of healthy men, while Strahl and Liclierkuhn 
Eazhnl njually in detecting it in the hlood of men (md of birds ; once 
only tbcy fonnd imo aeid in the blood of a (^og; they recognliwd 
it hourever uitit tpi'Jit diKlinirtnmi, and on many ocrjuioiix, in t]ii< 
bkiud of frog9> ^*^r ^^d cat^s after the cjitirpation of the kidnc>'». 
Garn>dfoandO'CHJ5g, 0-OOJj, and, in one caae, even Q'Q17H ^ 
urie acid in the aemni of the bUwd of gouty potienbt. In aeuto 
irtkulaf rhcnmatiKm hi* eould only discuvirr tmcen of uric' aeid in 
U>e blood ; in Rnght'a diKuaMT ih« urio lu-id of thr bhuid ijcirurred 
in very variable ciuantitics ; (from 100 pnrtA of serum he obtuncd 
the folbwing qunj^titici, 00037. 00055, O-0O12, and 0^00^7 parta.) 

In Uenaany we have few oppi^^rtunitict of repealing; Ganod'v 

■ lUnivuiro Un lllui, u^ c ff, Ucrlta. UIJB. 
t Miidiift-fbit. 'I"rui», VoLSl.ijp. fl7-»>- 
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c;tfX:nmciiU rc^'OitJiiiff the <]UJ»)tit]r ol uric add in the blood of 
gouty |tiLticnl», for in this country vc sliould certainly heaaute 
before ubiitTUctin;; suub mtutea oi hXood fu he employed in hit 
&u«lysv«; he never opifntl4Ml on Lets ttuiii tvro pounds of blood. 

UrtLe ur^tuiU in vi^ry uflr.n fmind iii icuuty nddulrK <ir eoncn- 
tionnt oj is liiuwn by tbe annLj-ac^ of Wtill<utnn, l^uipcrt Wan«r, 
l^lu«l^y. and Bor. My own limited obicrvottona entirely Aocon) 
with the stuteniontN uf thekv chemiAti. The concretions fonot W 
the most jie&Tt, yeUotriih whittfj toh tntKate%, speckled bcni aiMi tbffft 
with wi] s|HitA; tin eaipiHKjro to tltr fttmoApherc they hanl<*Q; 
Gxnmined under the micrcMCcpc they preaent the n>o»C bmutifyl 
tufts of cryttftJft (jf urate of aoda. 

Wolf* nweiti that he ha^ divurered uric cKiLd in the Mrt^t ol 
arthrUic patients; I bare ouulc nuiny uttemptN to detect it in 
such r.ti%t-!tf but ItAVV. npvcr yet l>r*-n MUcircHsful, 

UiifiirlunAtely the idt^ iif fjaui in oieihcuie it nj v«guc that tt 
wouhi t^c well, if, fur the present, tt were altogether eipeliod ftom 
9)cicncc. The )iutholoKiHbi are wont to refer to the chemitt for the 
cluoidutioii of this abic^ulor di«eai<r, but ihry thoold rather conadir 
Uiat it in llieir plvrc to luninli X^ic rhnnist with mnre vtmet idotti 
nganlin^ tbb mystterbuB atlcction Wfom ucking for an siplan*- 
tion. It muAti morcoTcr, be observed thatt notwithatandinc tbrir 
aascitionii to the contrary, pjktbologi»t« have not yo£ ta«sbl u> to 
diatiikgoiBU any oppreeiabU diSerence between ^ut and Hictun^ 
tiain ; wliilo we find from pnt}to]ogic&l anatomy that the group of 
aymptoiRa wliicb bm^ ^encnlly Iwcn regarded its cbaraotemiic of 
tJie foruic^r of theae diftcaaca may yidd very different nsaulta in 
reference tu aitcmtij^n!) hi tlic tiKSuca aa reveAkd after <kMh. W'v 
most comiuonty meet wiUi dis«aaea of iho oaaaovt aytttfon, with 
oatiMinalraa in young persona and adults, an aOectaon in vbich 
the Iwnei Ijeoame poorer in earths, and oonaequently mure flexih^, 
than in Uivir iMALurai atato^ or with uHtiupuruMii ur (isLmtpathy* 
ixiaiftf w licre Uiere ia reaorpiion of the cvtih^ at weU u of the 
eorttuv «* reauUing from tfout; but the eiaaontiat principle of the 
fliiMn cannot lie in thia roioq>lioii, >inoe often in one and the 
Name hone we nnd aclerosiH and |Kiruiis ; tlie dianjc whteh 
tlw hone underguf^ is aolrly dcjx^ndctit on the narture of tW 
exudation which is tJifown out; if tlie latter l>e very conauleat 
^Abrinouaft it pulH un an ap]>eanince of callm, dciKMato an execs 
of iMne-carth. and tlic affected part l»ecoinoii sekrotk; if, on tke 
other liand, it be AuitI, rcs(ir|Uiun lakes place, and the vtcult la 

* llv. mL Mwm l^lntiihUlw T<ik 1817. 
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ipormis ; tf it vibibit a tendency to ckcomposttion nnil bpcnmc 
(Choroui, nm<f4 &» ndl oa |»yu?inia mnj ensue. LiufortudHtirlyt 
boirev«r, thcw Altcmions in tlic <»aftccju?i nyatcfii Arc not peculiar 
to ^vU \iM-l occcir lK>th from parcl)r local cauacn, and frcm otiicr 
g«nenJ diicawii, <*|)eciaUy frcrai ^phibv. TJio diseased condition 
of cbfl cNseoiii ^teiQ, howeii-er constnnEly U may be observed in 
guutf vihen we adhere to tlie sincti^t dfrfiniLion of th« tirrni, aiTords 
un no firm aurcin^ixjint ; trc muU, ctmocquc^iUyf linve raooufM 
to tlic Dodolc* sftd concntiofu, but the«e cvithy dcpovila may 
exist jndependeotty of f^out, and there rvmaiiLa do oliaracterittic <^ 
tJie nature ol gout eiceptiAg the coiicreuon« of umie of «oda i yet 
haw seldom do even ihne oi^eur; niid bow far advani-cJ n)u»t be 
the malady before wc can bue our dtagrtosia on IbcU pmcncc! 
Th« accumulatioTi of great quantities uf uric Acid in the blood, in- 
dtpeodeotlj of other vjrmptoma, is also devoid of imporUncc, eince, 
Recording to Garrod, thU may Ukewi»e occur In Bright's diaesse. 
In a wordt wc know not the nature of arthritia ; and if tbifi ever 
be elucidated by pbyfriLjluHit^o-cbeiiili:^ InveUigaLJon^ 1 bdicvc 
that the aolc method which will conduce to this end vr\\\ be 
that of asc^rtatmrn; the relation in wltich the cliomJ cat constitution 
ol the btoo<i and urine tTands t*) tbe above-nained diseases of the 
oiMeDtiii ay^teni, and lu oeiiectnmUiria in pprlurular. 

It beejiift Ui UA atill mure ir]3i|>|mij)ri;ttj- und kLiII less in accord- 
aDcc vith a ntioral natural in<|uiryt if, boisin^ our viewa on a prc^ 
ConoeiTedand misumdentodd projKMitifjn, ^%'c phdotiopiiibo on the 
aoaloffy of ^'gont, tija^li and »1one"; A priori explanations of 
cnorbid pruceHaea 8ueh us have been Httein[ited in the ^rgaikico- 
cbenurail di^pitiuniit of inedHriim, have usually failed in )ifrKliiig 
nny results, tVom the inisconccptiun Umt, without physiolo^'y and 
palholOKical anatomy, medicine mi^tht be catabliahed in aeeordancc 
»ith vubjective chemiool viewu. The pretended oxidation of the 
conatituenta of the bUKtd, which uas ftuppoaed tu expkin phtiiisia 
aa well aa guul and alane^ U t»iL ihe niinple tnelhud by whieh aloue 
bprcitie diaeaMa or indiridual well i^harAirtcriaexl procesiKit can be 
caplaiiwd with Mrientilic accurucy. Fur /Aere arv no acut^ awl but 
faw r/tronic dUe^atts in w^kfi the tiToioiion iff thv ivnutitumU of the 
^idofi iJ itot tiimiaitMd or ifitpeded. The pruof of tlie lutsertlon will, 
iua fulurr part oftliiit work, be nmde ia evident iv% ilie fai-l that 
there M wj dUe^st charac(frj4td btj a lov sutiden ur rapid &i:idaiQ u 
4f/theUewL 

Or^^«— Since we have already iHce p» ]6!^) mentioned thai urea 
u in part derived from uric acid^ there can be no doubt that the Inttrr, 
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like the fomidr, muft rank aTnonK^t Uic excr«fn«ntitioii» ntttbrn. 
Althfjiigh we have do numerioal proof Ui^l in liiuunn uriiM tlte am 
MjtrdH in fin vriver^ mtio lo ilie uricftciil, thattMU>Kiy, Uut with tn 
nugmc^iUtloti oftljc uncatt-iU thrn* is fteiJrrt'fi[jtJiiOini{ilin]inuliniiiif 
tftc um, yet the numerical rcfiulu of Bccqucrtl and oUien show tiat 
thcro in nt leaflt such an approxtmjit? ratio. Tba r^oeot expenmcnti 
of V^i^hlet nnd Frericha^* in whirh th« introductkiti of uric acid 
into the or^nipini hy tlie f/rinue viie or ljy the- veins, was followed 
by &u au^oicuUtiuii of tim mvn mxd oxalftt« of Ume in Uie itrinr, 
ft0brd tolcnhjy Mrong evidenc« that the uric ftdd in the animal 
on^imism ittidcn^ocs a decern po&ition into urea ftnd ouUc Mid pri> 
mcly iiirnilor to tbnt which can W artilScinlly induced by peroxide 
of lend. Now» If the urva be produced fVoni Ui« uric acid by ihe 
|>ai^a] oxitUlLon of the luLtt-r, aiiytlthLg iiiipcdm|; this |irocr!ii( mual 
Cfiiuc Lc»a urea and mure uric add tu b« »eparatcd by the kidricp, 
and hence wc sco why the amount of uric Add in the urine muat be 
increased in fevert and other diatUThancea in the eirruUtion ajid 
rrApiraiion; we have wen that in like stnre* oKalnte of lime ax^d 
lactic acid iiicreaae fur a [>r^iscly similar rcoson, and without 
wishing to introdiicc rude chcmicrd views into the science of general 
life, nothing seems more limplCf and in acoordanoe with naturvt 
than tJ^is explanatian of tlie urigln and au^^^Jtationi of uric acid. 
W« regard ario acid as a Kubttance which irtandt one degree bi^er 
in the M'de uf the dcucflriilijig tiiL'tBmntjthunii of matte:r ihaii unm* 
The preaeni condition of science diies not admit of oar ipeciaUy 
indicatinjc the luhataticeH Irom which it la first pvodoced, or tho 
loculitf in which it in form^. 

Sedimenti of ur:ite of votia are commonly ranVed amoagat the 
critiL-^l dischiiT^rt, A tiitiiimd syilern of meiBciiiv nui nci lua^er^ 
in nccurdoxicc witli xlic docLnnea of llij>|K>cntt£3f regard ifacae 
escrctionn o-i true cn?4C» of diacaaeot but muit rmtber comadaf 
them only aa inddcutnl «ymptomv, or aa neoesttary cuii&equakCfla 
of certain prueene*. Tn tlie prevent day we regard the ctWM 
nit*rvly aa vc^rv nhumlant rlttninatJuiifi of cK^Teiiit-ntitiooa natteca 
whinh uiunt itccMt whcii t1)C Buh>itA]icca r<:ndcred elleCe dvrit^ tbft 
fe^ert and whicli have aceumubtcd in tJie hicod while the fimetiom 
of the excretifii; or^ni n^re more or \&a i^upeded, are £t fior 
almultai>eou« secnetion, and are thus given o& to the outer arorid by 
thdr ordii;arv channt-U. 



* Aoa. d. Ch. a. fhum D4- oa, ft SH-dfl 
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Tsowc AciD.-^,J!^N,0,^ HO. 

J^roprriifiM.-^TUSii ftcid w not <Ty»ulliiiftblp ; it fonn« n «ynipf 

[flubd^ wliicb ia conrcrted by iil<x>ho1 into a amlid, liAril miuit; tt <li3i* 

m^lj in vfttcr, tnit is inaohiblc in nlcx^itol and ether; it 

redder^* Utmvifl stronglr, poatoaaos «n t^rccalilc tiutc of the juice 

of menl, i« d««onipo»ed by heatings and in part, if itx i^lution Ijc 

the discoverer of thi^ ncid, iMaccd from 1ii» onaU^li of tLc 1>aryla<- 
aoh| tbia ikctd conauM of: 
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T)ie Atomic n^ij^ht of tUe]i]qinthcticOil un}iydrou»add=2l7-'j'0, 
and iU latunting capacity =4'S97< This nctd i» unq^icstionftUly 
DO umplo oxide of a Umikry mdicul, but conUmi) certain prox- 
ootutiiiKntt; it> pnjducrU of tnctAnicirphosU have, however, 
AM yet been mlittlrr ttiidicnllhat wt-ninTuilc^cn forinnuy rdnjcpturc 
rc^rding iHu ^idjjitct nr tiir pet ufiur uciil c<uit«i[icxl lit it. Licbiij 
remaiks thnt it may be rvgnrdod as compoacd of 1 equivalent of 
acetic Ma4i ^ cquivcLlcnt« of oxalic acid, and 1 equivalent of nrccu 

Cnn^tiNiriVjnf,— 1'hc alkiklinc inoHAtcn ore aoluble. in water, 
are ctTatalliiable, inid> wh<^n heated od & platiuuni sptLtula, difl'ufic 
a powerful and s^eeablo otlotir uf roaKted meat. 

inouUt qf potash, KO.C^^^ll^^O^^,■^^l\0, occum in luii^j 
ddicatCt four-aided prisma ; on the addition of alcohol to a eoncen- 
tntad aqueous eolution, thin aalt separates in fine uounxjun 
ioabe, 

ImttiU (^ harifta, BaO.C,^IInN3O)0 + 7HO^ i-ryHndliKi-K in 
Euur-aidtnliioiieacfa nacreous liiBta",u'hiL'b,wbi-ti tlrvj lime die 
of poliilied silver; it effloresces readily, dineiolvca freely in 
very alighUy in cold wntcT, and not at all in alcohol. If a 
aolulioOr aaturated at 7^,^ be heated to boilittg; a part of the nit 
i» deposited In tbe rurni of a reniiout maia. 

• Ann. ± CJi, 1L t'liAnn. Jid. <V» tL »9£i-3». 
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FnnJNttf a/ copppr fomu n ligM hluo, amarpboiu puwilrr, 
intnliiyr cFcrit iu atciUc acid. 

ItiOMitte </ fitvcr is iunorphou«, whiU, ond iiligliUj solubk ui 
pure wiiur. 

PrrjjtiraSion. — Utbc mother-liquid ofthc juice of fl«ih,iftar the 
crt'iLtiht: hni cryftftlK^cd nnJ l>ccn rcniihvr[l, (n« p. 1^6,) 1)C gndi^ 
aMy trcntcd with n1(?uliol tiU the trholr hrcomc milky, it iltpoAtav 
in Uic COUTK of s few <lfty», yellow or white grntLuloTf fi^liKtcd, or 
ocicukr cr^'Mtnh of the inowtcs oi potash «nd haryUti miv«d villi 
(rr«atjne. C)dond« of bnnum mus^t fx! tuldcd to the l^ot M|iMoin 
nohiumi uf lhr«c cTy*<lntft ; on cooling there is a Elc;|)o«ition uf cryi»- 
ut» nf iniKULlc of harylft, whi(rh, hy rtcry«Ul1U«ticiii, ^rc rrmtrrtd 
pcrrcctly pure. By dccompo^ng this anlt with luLphunc Aciil, or 
the coppcr-solt with s\ilpbu retted hydrogen, the acid U obtained in 
& ntnte of parity. 

Tm/*, — So little IB yet known regarding ihc propcriKyi of tfab 
Acid, that tho only teat we can rely upoji i» tbe ultimate utalnM. 

^^_^ PAynahiffuruI Rrlaiiuru* 

^^F LicbiK hiu hitherto oiily found tlitn add in the AumI of fle>b« 

r The few fncta vbioh wc &t present |iokacas rej^rdiii^ thiv teid 

I throw no litcht on iU mode of foroiatioR. Front Ui« gr^At quan* 

I tity uf oxygen which it ccnUinK, it mu4l W regAnlod w ■ prod«ci 

I 4^ the tkc^jmpomlton of cffei* tiAsue^. 

r "' 
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Pf^fpfrtU*M — 'n^is acid, whieh hM been naiBcd* imt t^rttUcwce, 
UHc or cAo/iV ad4f» formH extremely dclinUe tieedlcA, wUcb 
remnin itn<<honged nt 136^ ; it hft« A bittcrinh-s^Mt uator dtt«cAres 
io 1 ?0'5 pariK of bnt, und 303 ]»rt» of eold wnter ; ix re«idilTAo1tihl« 
in »[iirii, hut only slightly in ether; it dvn not L-ry^tAlliw on 
ercpomtii)^ thc&leo[K)tieaolutionpbut>epanit««as itrcaiiioiuinaMi 
bat it cryttaUiM* from the apirttuous solution, mixed vith wXer 
end expOMd in the air to f^dun] rva]>onit>on- The aqueotis sotn- 
tion of thb ncid redder^ litmufl iirongly. It tfitwlTes without 
ebange tii roneentimtrd arctic add, cold lulpburic ncid, and hydrc^ 
eblork ftdd. 

Tlie equeoua solution of Hiia ecid Is not precipit&ticd hy id<U, 
notttrtl &cetfit« of letul, oorro»iire sublimite. or nitnie of Ailvcri 
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ni >ll»li«» it ilUsoIre* rreely, Ixdnj^ prer-ipitated from them hj 
Bcidf!, in n iv^lntNis frirm ; on «lntidin|rf A]icHat1]r after theaddidon 
of a liltlc clbcr, l(wr fcsiimmTi prrvi|iitAtc bccomcji cry»kUil1ii)e, A 
solution of the acid in combinntinn with an *Ikftli yi^lda no preci- 
[MtAtc with chloride of bnnnm; but th«rc oro prccipit^lca on Uic 
addition of tJtc talU of the oxid«« of lead and copper and pcroxi^lft 
of iron; *iitr»tc of divw, nfbcn ndtJcri to vpt}- ditttt«i aolitfion^t 
yields a gelAtinouK pmriplUir, irhjirh, oil warRiing, ag&jo clisMoIre^, 
ftml oti cooUng gnhdnally uvujDcaa crvAlulLloe fonn. Dy proloiigtd 
.filing wilh A solution of pot&«h, or ^till better, vritli baryta-wAtcTa 
,this icid bccomcB rctoli'od into the non-nitrof^enous cholic acid af^d 
glycine (•^ep< 153). Wbrri boiJed with concentrated Bvlpburio or 
ydroehloric acutj it 'm resolved into cJjoIoidic acid nrd glycine* 
(SimrVrr,*) 

With stdpbuncncid, and cither ftu^r or acetic ncid, glycocholic 
acid yields the same rooctiori as cholic ncid (see p. 15S.) 

If [•lycocholieacidlif quUmitted to pro1one;ed ebullition in wntcr, 
h becomes perfffiUMT^M»]iihl*»^ nnd breaks np into fraj^freriia of k\x- 
hUIimI liiMvta. To tills modlticaiioii the itnuim^t ptirac/iitHc acid Wa 
lipcn applied by Strcckcr, 

VoviposU$en,^Vrani nuircrotta analyses of glycocbolic nci^l nnd 
[t> unlUf Strec^ert haa deuced for tt the above formula, nccotding 
to w^iich it con^ts oft 




Cvffoa . 


„- £3 fttain* 


. c:-o»T 


Iljdrogr-n 


4V „ 


1»M3-J 


NitroHUii.,., 


-„ I ^ - 


SjPII 


QitjBini 


.... II . ^. i«<]»a 


W*iot _ 


1 ^ 


l-1J»a 



b 



loo-ooo 

TTic nlotiiic vetght of tlie hyiHiUkclical anhydrous &cid^5f(K>i 
and ita saturating capacity = I*7^4. 

Hanlly a doubt eati rvmam that this eb a coiijU^iited acid, ^vlicn 
w« confitd«r, on t}ie one band, Umt we a» ndjuuiTit^d with uiiotht^r 
acid (bippuric act<l] fromwhicii the name* a itrf>fi;ctiou« body, glycine, 
nay be afpnmtcd hy jicid?, and tbut, tin the otiicr haiiti, tlir.rc in 
anochcr acid from whicli the «ai]ic ooa^nitrogcnoui acid, cholic 
acadi b liberated by acid%f lutothcr body, taurine, being »itnuL- 
Unoously produced ; (thiK taurine in the tnunjobolic jtcid 
the place of the glycine in the glycocbolic ncitl.) In glyco- 

• Ann. 4, C% «, llkirm. Hd. CB, 8. 1-43. 

fr ibi4 Bd, «»,ai-3;. 
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cbuli<; ^cid wc caittiot^ liowpvcr, cnnMiJcr KKctfic. 09 wv knoir It ^^M 
itn iM>lutu<i ?iUitc, Ui be the ndjitnct of cPiulic acidf bat mnst fikthrr 
ii&»uuic tliat tlic lru« adjunct of choWc Acid, u in the ctae of bi|>* 
puric ut'iU, uii<Jergoc« > clmrge during iu ttvp&ratioii, hy wliUJi it 
fi>nii:i xhe hady knnwn 1<1 uii ai glyrtiic. If, as in blppufic ftcul. 
wc rcgnrd Ibis Opdjunct as a gToix\t of Atoms isoiner>c wiU» 
fumATAmidcT the mtaonnl formula of givcochobc itcid will bca 
C.H,N0,.C„H,„O„.H0. 

ComA^ntf/i^f. — With tillcalics ^nd dktiltne eajths^ gt^rocholi^ 
iicul funuit very tuilalih- swlu; its rnmjHiiinilii wUb the ojtidca iif 
the hcAvy mctAb arc, h:iw-cv'«T,in!4ulub1ei tlte^fCochoUtc ofaUrcr 
blcno bc[u[{ iiolublo in hoLling water. 

GtycocholaU c/ sottOf NaO.C^H^^M),,. wepirnU* from itt 
nleolioUc aolullon, on the addition of cEbur, in Ur^e, o;lniciiin^ 
whiti? eluatetH uf milinting nc(vllc«, n?KcrmbbiiF( wut-ellilir ; il b 
not cryvUil livable frojn it8 uHtcry dp *]nntui>iii aoIoCji>iih; il 
diaaolvGs %~ery readily bctli in vratcr and in fpirit (1 port iltAolvinj- 
in 2*56 of spirit at lA^; when hcfttc<l K mclt«, bum> with a 
aitiuVy Itiinie^ mxd Icavvv an n^b containing cyanides. Ghff^ 
choiair iif ptJiuih Ix'havt'A in a similar mRnnrr. 

GljfWChoiatr f{f amtw/ruiit H^NO,Cj,n^jNO,,, occuf* in oy*- 
USm prcdacly aimilar to tbiibc (if the sucla-fialt, when it ia gradtullf 
4e)>aratcd from oji alcoholic aolution br clbcr; it dtnolvea neuHly 
in wator, yisldji ammonia on boilin^^ and then has a faintly acid 
rracticn. ^m 

OlycocMtUe ^ baryta, BaO. Cj^jII^^NO,,, b amorplwua, hi^H 
a Atronglr xwcct and nlightly bitter lAite, in nolubk in yr^Xct aiid in 
alcohol, and \h not decomposed by nrtionic acid. 

Freparotion^ — Thit acid uc-curs in tlic bile of moat animalti Imt 
it U beht prepared from ibe bile of tb« ox by one of ihtt tvc fol- 
lowing ntc-UJods.— 'Tlie bile dm carefully drietl in itie water-bath, 
and subitcquvntiv in vacno, tiiuM be CKlnirteil with cold abaolMis 
alcohol, niid elbcf miut be gradually added to tlie filtered )ftolulia^^| 
which it thnu rendered turbidf and auon dejKxita a brDwntab, loa|[H^' 
TCnnouR mnu. If ili^ fluid be note only alighlly colourvdp w 
mu^t decant it from ibe Heini*JlLiid [uecipiiate into another veaael, 
and again grndually add ifthcri tJie fluid af^ein become* intllif, and 
depoMitft more rc^inoati matter; after a tiniCi howercr, glalcriiQjt 
atsr-like tuft* of cryttalh are de|>o?]ited, which tnujit be wiohod with 
alcohol to which a tent)i port of ether hai l>ecn added, and 
rapidly placed tm Mtmo, becttuoe tbe cryitaU, when itiut%1 
ctheff npidly dcliqueaee inloa vumiali-Uko nuwi; after tlr> big 
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usfic to be %ctfd on bf the fttmoiphcrc. Tticitc cryntnli ftt^ n miT- 
btfv of t^« gty4>oclMiUites of pntAsli und Aidn, On (iri^LripUaltng f hfi 
■queout 9<ilutt»ti uf tlkcac cryntalu witli acctott; of ItMt), (lrjy>ni|x>isiiTg 
the pivapiUitc with airWiuttc of aoda^ «vB|)or&ti]i^ the 3i>taUon of 
glreoctoliiUT frf sodi, re-diuolrinfc in tdootiol, ttnd ^x^n (i:t tlic 
MM mdumer u before] crysitjilli^nrif^ by means of eiher^ we cbuin 
• toleraHly pure glyeocholnte ai wmIo, whitli, w}ien (li«ftt>lv«fc1 in 
««ter and trcAlfnl mth (lilutr itulphuitc Uirid, after a lime dcpo^itA 
cfjalab minglecl with oiLj nlabulca. The latter may be remorcd 
by vftabinj; ^^ water, Icciviiii; the ffLycocholic aoid in a ntuUi of 
porily. 

The following U a sliorter riethod of obtaining tliin nciJ, Tbe 
^dloviah pTedpttate thrnirii down by tugfLt of lead from fresh Uilp 
iniit be estnctecl whb )K>)linE apirit of H5% and sulphuretted 
hydrogen passed tbroti^h tbe solution* If trat^r be ndd^d to the 
Gkervd flnid and the nauiure be aUott-ed to tt^rd for a considerable 
lime, ibc arul wi)l T4ej)anil»r in a crystalline form : in tbin CAst-, 
bovcfer, it i« belter to decompose the Ic^d-salt by c^rboiiule 
<if *oda, and then to proceod in ncoordaneo with the former 
metluxL 

Crysttilli«cd bile, which \% n mixture nf the gtyeochoktcn of 
|<itaah and »oda, waa finit prepared by Ptaliiofi* 

TViif. — In attempting to dctcnuiiic the onioant of bile in aii 
animal fiiiid, it ia alwnys necessary that the albiiminous mattersp 
tbe ntbfitancoa soluble in wntcr only, and the fntn, should Tk? aa 
eoroplctdy ui poaviblc i^pamted. Wc conAcqucntLy, in rbe fir^ 
pfam. obtain an alcoholic extrairt nf the vilbf^tAnce to be inv«jkti- 
gitedt and asGcrtain by Pcttcnliorcr*^ test whether rmy dcnvattve of 
the bile be present in it- ThU point beiT^g decided, we can only 
determine whether one of the oeida eontained in freiih bile — glyeo- 
eholie or tai;rocholir aeid, or one of their derivainx'*, cholic or 
diolusdk acid — U* prr-^-nt, when ws hat'i* a eoiLaidt-rubliMuniiunt 
of matter to work upon. To purme this inquiry, we must 
cradtialiyadd from 8 to 13 times its volume of ether to the extract 
obtained byictrong alcohol, and allow tliv mixture to Atarid for from 
^ to 48 hours ; by this time the larliulity rf tbe diiid will hnve 
Jbappored, and a iicdimriit wiU Im^c fcirmed, whirh ih eithi^r 
floccukot and visdd, ao asi to adhere to the wall^ of tbe vciael, (in 
whicb eaaf it oonauts for the most part of Mbuminou^ or cxtrae- 
tive maiierr) or is a reMinou«, acmi-duid, tou^h mnu (ulkaHne 
laaroelnlale^ or choloidatea), or eon«t»ta of tuftv of well-formed 

> Anu.d.Cka.rhBnn-UiL &1, & I0« f Jvum. C r^r. Cb. Bd.tO, S. l9D*t33. 
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cryeUls of varioui aizcs, vihilili* U) the iiukrd cjre, aiul fxxnpotpd 
either of choUt« i>r glycocLuIatc of mjiIci. It b worthy of retiitr% 
that oven the em&LI«itt quaiitilieaof the tiUuxUne Klyi?i>clM>1ftt«« crfa- 
Ullbd from their aoliition m tJib vr^y, (From « soluiio& of »boQt 
0*07 of A gramme of glycodiolatd of todit hi 150 parts of &1colioJ, 
I obt«inG(l naoAt beautiful cr^ataU uf tbe latXi oa the ftilditiou of 
(60 j^rvnmcA of ether.) These orp^Ub mutt* fatnrtvCT, dways bo 
examined microBcopicnlly, or at flJI orents wiUi a l«ii», ma rauiy 
0ti;cT siUti (acetate of ludu for itiiUnc*) Mpftnitc in ft cryvtAltioM 
form under t\ia» mmln <if trratmcnts thry form iiuc^Mlmi prians 
with a .tltkgle rcry (i^Uque plane of truiu^ktion^ and oa thdr aiqeoua 
aohUion reacts witli LVttcnkofcr*a hilctcAtf no doubt can ranaio 
reg&rdiiig the presence of jclycocbolic acid. If the crrktaU ba 
chtabied either in a itate of poHty or fturrourided by ayrsf^ 
mattcrr viv umnt He^iarbt** tliv add frum tht; alkali by a tiltla avi* 
phuric acid, and cxtruct vitli etl;er, in which the conjugated cbolk 
acids oA \voll as choloLdic acid arc alitioat inaolable ; if the er^atalU- 
Ba)>le cholio or glycochoUc acid he thus itolatcd, ire can dfftemiina 
regnrfting the pr^.^cnco or abacTice of one or other of them by bc4i- 
iiig >iit1i a auluti(jiL of |>oUuh> wlit^n, iT^LycochoLc acii] bt praMnt^ 
ammonia it dcreloped i moreover, tlie cholate of btryta is a crjatal- 
lihAbk »n% while tho glycocholaie of baryta ia amorphoua. Oljr* 
corho1at« uid mcmbUa chottudic acid in being only vlightlj 
imlublr in rt)icT ; they may. however, generally he distinguMMd fay 
tlie cTyYtAltJAnhility of the fornici acid ttntl of ita talta from etbcrat^ 
alcoholic aolutionv; the glycocholale of barrta, indeed, resemblca 
die elioloidatc in being uncry stall j«able, but it differa ^ocQ the 
laitar in being M^lublc in water. Wt %htM\ point out titc mrosu of 
dhitinguMiing Iwlvrrn glyrodiohc and tBunxdinlic aciilii in our 
obvervationn on tlic Utter acid. 
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Ph^fiohfficat Relaiitjnt. 

Occurrence. — Ai far as our inrc-itii^tiona have hitherto czlC&dad* 
this acid haa been found in the bile of all animals, with tlw emp* 
don of ibc pi^. In reference tn itn occurrence in other fiarts ami 
fluid* (>f tiLe niiimal Hijdy, wr have nnly to rqieat vbat has already 
hi:cii ^d in pi>, 121-S rt^oidin^ cbolic acid. We meet with audi 
minute i^iumlities of biliary mnttcr in the intestinal canal, tn the 
bloodrand in exudatioft*. ti^ai uniil rrcvnilTthry bare hem. for thi 
moat part, entirely uverlookrdr and it is oTvly hy mc«r^s of Peflvn- 
kofer'a admirable teat that we can now driert them- Important am 
it would be in a pbyatoloKical point of view to ascertain whether 
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riiflUe icid or the ronjugnted bilisuy acida occur in the blood, 
«nd wliel)i«T tJ>e«; or choioidic arid uccur in llw iiiLMtine, we ntuat 
for the preoerU Icatc thoe qucAtioos altofc^tbt-r mideciiled. 

Kundc, one of mv pupiU. b&a vcrjr dutt nelly rcco^iiitcd the pre* 
•enoe of biliary mtLtKim by mouu of Pettenkofera teal in the iJuid 
from the hydrnoftle of an otlivrwim healthy man. By Uie t^me 
taat he va*ali)c todcnonstratetfacpreacnciiof biliary urkall^ni in the 
blood of frogs, whoM liver* he had cxtjrpotccl (Of ail fh>^ oa 
which he opcrabed, oitly tvo aurvircd.] 

<Myta.— Wc bare already (mc p. 126) attempted t^ show the 
prohahiljtr tliat cholic ncirl obuinn ill nsvential elcmerkts from the 
iftVty and that, in «hort, it U oleic arid irixijugatvd wltti a iioii- 
nitmgcnoui body. But ia glycocholic acid wt ajfun meet with 
the Kamc Tiitxoj^cnouA adjunct nhieh we have klreody encountered 
in hippurie acid, and wbieh^ con i«^ nun tlv, t«nm* to be an ordinary 
prodwTt of ileeom[w«it;ort of nttntgenoiu liodieM. We have alrvady 
remaHsed (aee p. 197) that ur am nut in dc ondition to nnmn the 
proximate source of thU adjunct, wbioh im, however, isomeric with 
fumonunidc. 

Thii Lt not the m<Ht appropriate place for entering Into the 
physioloj^csl reaaorift for ■diowing th« part which tlitf fat Ukea in 
the fbmuition of the pnnd[Md conrtittietLtii of i\\v bilr, or for 
bttloDein^ the rauoiu for or ogainiit the forroation of bile nithin the 
hepatic oelb. Tbcee are embjecte pertaining to the aecond deport* 
ment of otir work, in which we ahall eonalder ilie bile in j^n«rail n* 
an anlma] wrcrelion. We may, however, be |>errTiit1«l to i^o}ark 
that the poMibility of the primary formation of Ijiia add in the 
blood ia indicated partly by the above-mentioned cx]>crimenU of 
Konde, an<l piTtly by the not un^r^n^nt occurrence of ieterui 
independently of any hcpntic affrctinn (Virchow), that is to say, 
vidiout infiltration of the parenchyma Cff tlie liver and ui the 
hepatic cclU with bil^- pigment, 

Cact. — As we are not at present accumtely noi^u&irited with the 
changes tihieh glyocebotic acid iind«r;;o«v m the mtetithifj canal, 
w«? are unabU m ttat^ whellier this acid enertn any K^jecial actiuu 
in tJie proceM of digestion* 
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HvocnoLic Acici>**C„il^NO,^I[0. 
Chcmicat R<lati<mi. 

t^mprrfht. — ThU acifl* discovered *nd acctirat^Ij* cxftmmcd hy 
GnjuMTti'h mid Strrrkrr*, ^irm:^ a white rtnim>u-% nuxit, whirh mdu 
in wntfir at lOfV^ hnd, like cljoloicJic! ftcid, may lie <lmwn cist in locig 
thretdft; when perfectly d it it doe?< not melt at n tccnpcffttura 
under 120^; it is only iLlt^litly auluble iii water, difisulvu rtMlily 
in Alcohol, and not tt all in 6ther ; it reddena tltintu. tt diMoh«« 
iii>Hihiii{iv) In ruld c^tJiKiuiitrHted i>itric &nd siilpfiunc: aridM; b«l 
wTi«uWlW fur so^ne time xu cither of Uioneacida il yields, lik«c1y- 
cooi)ctic Acidi glycine And n rosioous acid simiLir to clioloidic ftcid ( 
inth concentralod Aulphoric ncid luid eithirr vugar or ncetic *cid, it 
yi*'lds I'^c ^^^ olh*?r hiliary aridn, a puqiti^h-violrt nolntiim ; it tt 
only dccDinposiNJ by a solution of cHUStic pot«sh, nbcn th« mix- 
ture is so concentrated as to solidify on cooling. U is ondttagtd 
by digestion in modcmtcly eoncentntod sulphuric ikctdaiKlpcn»id« 
of leftd; piitrcfncHon of the bile icemi to ex^rt no Influence on it ; 
vhrn treated idth funitng nil.rii? lu^id, or di^inipasrd by rbroniie 
scid, it yields the icnine- produc-tx u cboloidic ackl, ti&andy cAolrf- 
Uric acid, batyric ncid» caproic scid, &c 

C'om/ion/iort.^ According to Qundelocli nnd 8lrc«kcr, this add 
nnay be obliLii]<td in an anliydronc state, so as in iCa cmnbuiation 
with hftAP-ft l» Innc no wntpr. From their iLtiaUi(» of llit" free and, 
HS we?11 tut of iu Malta, the^te cltcnusts bave deduced tiie oborv 
fonnulm in accordance with which the free Rnbydrooa odd 
eonsists of ; 
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The atomic wag1lt=dfd8'5» and lu saturating capscity=l*7U. 

Tliis acid ccfkt^tts $ atotns of carbon aiKl I atom uf 
hydrogen more but 1 atom of oxygcti Icm, than glycodiolic add ; 
th« ftuA that, wbon tr«at«d vith cone«ntraUd mineral adds, it 
likcviie yields glycine, tendx to ronlirm the liypothcsis, that 
hyr>ebolif* acid also rontalits the glydric-yielding a^unct isomeric 
srith funiaraniidct and that so much ptua of catbon mod hy- 
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HH|Ki, uid luirtuH of 0JLjgtTn> are respectively ad<l«il to, iuiil 
d^idoctcil from tlic iioii-Ritrag«rnou» ftcid. that tb« mtionftt forniulft for 
Ihift flcid would bc=t\H^NOj,CjrtH,„Ot- But w hyocholic ndd 
vben decomposed with nLtrio aioid y^vldft Uie same volatile fatty 
ACtdx Mid cho]««trri(^ ftcidj the non-uftrogenou^ ficid, contained in 
hfodiotic Wid, nifty be pii^^umcd tr^ ]ihv« a t;ufi?ilitiifior; Aitftlngout 
to diolic iicid (sec p, 12f>}i a[i<i bcaidea the ^oup ofatoeiis C,^TI«0^ 
which yields the rholc^trrvc ncid (C.H^O^) to conUun anothcrfluid 
htiy oeid of the formula C„n„_,0, tn place of tbe oI«ic acid in the 
HeoIii? at^d ; Ami thiA in point of fact admitft of h^ing rjvlnilntinl hy 
Mihtnctbgthe i^rtiup ofntomsC^^HjO.fromllichydnitcofthcnoii- 
nifcji^ccnoiw hyocholoidic ocJd ; C^oHiiOu - U,5He04=Cj4ll«0^ 
vhich i% cxMctly the formula of docglic acid («cc p. I IG). 

That this calirulation ii & mere fiction in KufHdent^y nbviou*> 
Imt wc! 1>«Uere timtsiijc-li lirtiortg should not he nlt[jgt:tljcr unuuticudr 
cinoc they Htimdate u« U> fyrtJicr citquiryj cTcn if it were only to 
detcnnine whether an acid itoDicrlc or idcntjcnl ^rith doegUc acid 
cxisfced in iht int (>f the pijj;. 

ComAhatioaa, — ^The tifJtatinfi hijQcftolatet titt not eryiUiUiisble; 
tbej are viTuhle in u-htcr nudnlcohol^ but not in t-thrr. whitrliconi- 
plctdy i^rccipitAtu tl».-in fro[n tbcir alcoholic ^olutinn:^* TliciT 
laatc 13 bitter without any nwcct i^ftcr'taatc, and tiiey redden Utmua; 
like *o<ipif they are proeipitated from their bquoouv ftulutjons by 
dkoliive loltft^the |>recipiicite ctmtnining (he bii^tc of the salting added 
tn exoe« ; th^" nieli iind ore tnflammnlile when heated ; w idi the 
taUt of fforylUt limr, tmd mrfyrtnrifi, they yield vrhUe precipit^tGi 
sohihle when tlic mixture \% rai-<^rd to the boiling toinpc nature. 
Their ^qtiootni fioliitioxLS are precipitated hy moxt of the nieC&mo 
«Uts, but ihtif alcoUoUc iolulkni are not affected by these re- 
agenVx, On ilw bdditiun of nn ac^id tn the aqii«>u* solution, the 
byo^olic acid vt ontirely precfpitiit<^d. Nculril oceUte of lead yield;! 
^whito precipitate which do&i not cuke on Ifoiling, 
I HyocfioiaU ofpotaih, KO-C-^H^^NOiriv ^ >" >^ moiHt atnte a 
^hit^ ftmorpbonif inaAs ^vhich nielttt in t]i« wal«r-bAt1i> and diBiuolve^ 
iL* h>ng nti it cout^ins eiUi^r w^t^r or Hpirit- It doe« iu>t dry ut 
■ tcmpcTature under 120^, 

m iiyocMatc t^ sotUt^ NuO^C^^H^^NO^n* ^ortfis when dry a 
■rownUh macs, which when finely triturated, bctitinies of a <riow- 
Btiite colour^ it h4« a penintcnt bitter tmiic without any Mwi*i?t 
Tftrr-tanle. lu solutions nrc iiculrAJ, and arc rjot rendered turbid 
by onrfmnjc acidi. It i^ prcdpitatcd from its alcohi^lic solution 
Uy eilier, and from it?< oqucou* iiolLition by nuJ;i-««Jta) It m«lta 
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wben heated^ dianolvca, and boros with « tm^t but msokj^ 
k flame. 

Hytichnlate of ammonia. H^NO,C„II^,NO,^ b « whitt 
UlUne prnrilLT. Its niilulumH lH.-ciinir turliid on Imilif^ 
ikA^ume sn acid reaction. It in&y be dried over sulphuric Mad 
witliout lofta of ammonift. 

Hyncholote ^f baryta, BftO.CMil4,NO,y t« t gcJAtinouM ful^ 
atance, freely solul>]« in sprit, modenLtely Aotuble in bol watery 
and skightly «o in cold wat«r- 

Hyocholate t^ hjnet CaO-C^H^^NOjot ia white, amorpboia% 
and rather more sol able in walor than tho haryta-aalti it u pMci- 
pitatod from it« vpirituoas solution by water and by 
■dd- 

^fcchoiote qf Uad la a wbitr jKiwdcr, which pcithcr cakca 
bwlcd intb water nor when dried ; it is slightly >oluMo in 
but fmelj in spirit, from which it (like ail tho other aalta of Mm 
Ltidd) if precipitated by ether. Rod litmus ia torn«d bJoe by 
P^ftlcoholir fioliitioTi. 

ihjQchotaic of nicfTt AgO»C„n„NO|o» ocean m a 
preeipitatt?, which, on boiling become:* iiocculcnt; it diaaoli 
freely in spirit, slightly m cold, but MiQi^wbat more caaily ia 
hot n-ator. 

Prtjtaratunt-^Thtt pmripitate cao>^ by t1i« additkiti of a 
tion of sulphate of sodn to fresh swiac'* bile is dIssoUed in 
lute ftlcohol, dccolonscd by a Uttlc animal charcoal, and the sodfr' 
aalt of the acid procipitftt«d by etbcr from the alcoholic koIuI 
tbia is decomposed hy dilute sulphuric acid, and the precipitate 
Ldiasolvcd in nlmliul, fmm vrhichU^r hjrochoticspcidui thrown down" 
Eby the addition of water. 

Tb^*— It is only with filj'cocholic and eholoidic acsds that tbia 
add am poasibly be confounded. From the fom>er it may ottily 
bedbtingtUahedbythf circumstance that neither it oor Ita nltacan 
be obtaintd in a cryxtAlline sUite by Uie additbti of etiier to alo^ 
hollo solutions. It is, however, not ao readily dJatinjpuihable froa 
the Uitter, bc^^uic, without an elementary malyaiiv it b impos- 
iible to determine its ntiru^-en; and because, farther, when traUvd 
with coi'tcentntted hydrochloncacidit vu^UIh too tittle glycine to be 
rcfngiiised wilh oert^uiy> unlcas^ indeed, ve have a rery lar|e 
supply of the material to be inrestigatcd, I'bc fact that byocho- 
lolo of lead neither cakea when dried nor when botM wttb water, 
while the opposite it singularly the case wHb tba gtyoocliolaip, 
alfufda a toleraUjr charai'Uristic te-tl. Otber diffinencea are foe 
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port only gradual, and uc- tnappliciittle as teau to enable 
HI to dlKtingijiih lM?twe«n «ni«l) quantki^a of theae ai^idft. 

lb fccid tiaa hlUierto an\y been foiind in tTiC AiVr ^ fA^ piy, 
*ht!:r« il ejii*iU in vumbiauUoi) wiU> autU, pot^^h, and n littlo 
vaisoiuib Out remarka on the origin and UMi of glyoocKoLc 
Kid ar^ equally applicable to bjrochoUc acid. 



Taqrocbduc Acio< 

Ckimitai Retaiiom. 

I*rop€riiCs^ — Thu acid, wliich has also been named chfthic acietp 
id wBt formerly known u ^i/m, has not yet been obtained in a 
state of perfect purity^ tluit is to say, free from glycoolioUc acid ; 
k cannot l>c obtam«1 in a cryntallme ninXc, and it b minv KT>]ubta 
wMat than glycodiultr neiii, whili? its airid pnJ|iertleM u^ fjir 
It (Ha»olv^4 6kU, fatty ocid^, anJ choI«3terin in large 
<jttnnt]ticn. «nd is thua Ibe c&usc wliy |tiyc«cholic acid is not precipU 
tatcd friMQ frcsK oi-bile by acetic or tbu mineral adda. On expo- 
tare to tlie air, ai well ait on evaporatin;; a «r)lutioii of ilm free 

vrid, [?i?<^t]ii]>(iHiUii[i trnnut??!. Wlirn ^Hi'ilcd nttb ULtiienil luridb It 

become* fc.wlrcd jnlo timrine and choloidic add ; vrhcxi boiled with 
alknlieit, into taurine, and ebolic «cid ; and when treated mXh sul- 
phuric acid and fl^?tT, it ^vei the flame reuctton &k ^le otl^or &ft4cn- 
tbl Mdds of th*? bjlr. The characters of it^ salt-* arCj however, very 
diatinct from ihvu of the otlier biliary !u-ida- 

OBa^h»r/i4»q. — A» thia add, Ukc glycoehohc Qcid, bccomea 
moWfd, when ncted on by mineral aeida and by nlknllcq, into oho- 
loidic or cholic aeid, while in place of ^^lycinc it yield* tai^rine, 
Snrtkrr,* to whom wp arr rspecifllly indebti^rl for our know- 
ledge of thia acid nnd of ita properties!, cciTcctly argues that 
ita composition ia perfectly analogous ^ith tfiat of glycocholic 
aeid, tlie only didTerence being that the adjunct in thia caae is 
taurine* Abntractinj^ from the formula for taurine 1 atom of 
vatcTt Ic ruBunitH ibat iht? i-nifin«d rnrmtiln «f ibis odd 
C„nnNSaO„,andthcraticnalfoTmuln=CJl^NS40j.C,^Hitt,0^, 
^0 utiat therefore rc^rd taurccholic acid a» eontaininj^ an adjunct 
:h in sulphur, vrbich, on ita sepanitioii from the cbolic acid, 

* Aim, d. CL a. Fhtna. bL «4f, 8. i3-ai. 
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bccuiiit?}! cufkv^rtecl iiilo Uufiiie, whine jmipfilii^ ni* bavo Almil^ 
dcfvcribcd at p. L7^> ^y cIcmcnlAry aiulysca of a nuitUTC of |*iifc 
nlk&lJnc ^lycucholfttca find tAuroclioLklcra, ubtmncii cJirecrtly from 
ffciih bile* Strooker has f Jither contirmed km riew rq^Ardinj^ ihc 
mmpoHilion nF thin nHif. Pun^ lAiirocholir Acid rnLkut^ Uwrefov^ 
contain G'SIAS- of sulphur, whik iU fttoaiic vei^bt iuu8t^64d7 
ukL its AtiturAtirg cftpacitf be 1'5S3, 

wuter bud in aWhol^ hut itrc pcrfi^ctiy itiiiolablc in ^thor; dMf 
Imve nu n^actinn nn vrgtitfthir nilciurs, nnd altnut i«atrr rroni tb« 
AtEiioHjiht^re. but du not ilc:1 iqucftce ; wlicn kept ^r a Ins^ time ii* 
oor;lntt with ether Ihcy crynulliac; tbdr aqueous sohition* bare « 
ftA'cet taiKte with a hitter ftftcr-tiuitc, arid do not deoonipoM wjnin 
ci-npuratcd, or when oxpoted to tli« Air, pn>\'i(Jed tbc^ be pure. 
TbcMT huha when }]fiiU-i) melt and burn with a brigbi HnuilEjr 
Hnmc. C«irt)unic add doci not deci>m[Xia« tbcir alcoholic Aolutiiuii ; 
liioir aqucoQH solution j» net procipit^itod hy ocida, nor by the 
nlkaiii^e buI|)1i&Ec« or dilontleci [Liko the alkiUine bTocholaCea), but 
by conrentravH nlk^line solution*; it is not prMipttated hf 
tlicr Bttlta uf baryU, Uuie, ur niA{;iie«ia) even on ibo nddilSun of 
Mumonia, or by neutral acetate ^f lead: but on tlw addition of 
basic acetato of lead, there is a ]>latitcry precipitato nhl^^b dusoIrcM 
in boiUnj; vraicr, nrid even mure freely \j\ bolting Alcohol, tuid i« 
also soluble in nn excess of aoetati^ of l^nrt. Nitrate oC ailTer, ewn 
after the additioti of ammuiiin, does not preeipitAte the tottro- 
dioltt«a, neither does corro^irc icublimatc, but precipiutvia am i 
induced by tiUnite of flulioxide of «i]v«r, and protocbloiide of tin. 
T'itro^tLOUA Hubitlaneev, mucus for instance, net vp a |>rueea uT | 
df'CDmpnsil.ioTi in fioliitinikit of the nlknlinr laurtiriinlAlrx, whirh 
may be reachly a^ccrtftincd by the circumstance that tlie M>lutk>Qs 
then become prccipitablc by dilute acida. The producta urbich mre 
formed are taurine, alkaline ehoUtes or choluidatcH, and probably 
eerlain cnmhinaticifift uf these nulutnnce* with taufOchoUe acid that ' 
has rjif^tjied decaiiij>i:<iitujTi- In Aqufinuw sol ulioiiN uf pure alkalui^^^ 
tauroelujates, theae decunipoititiona are not i^bserred to ocoor. ^^| 

Ptrptarotifm.—Wc hare already remarked, iliat Ihia adfl haA 
never yet been prejiarcd in a rtale of coicpiei* purity, [n order 
lu separate it as thorooghly at poi«ibte from the glycoehnlie acid 
whicli altih^^ acn>m|UiiLiui it, ire in tlie lirat phH^'c remove from 
the |pun£ed ux-bilc titc t^rcater part tif the gljoochoJic acid aod nf 
the fatty aci<b by mcana of neutral acetate of lead, and tlien ptt- 
apitatc by bavic aeotat« of kad^to whtcb ure may add a tittle 
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UPDMmui. fliis prccipttato inuat T>e decomposed vtth carbonate 
cl todo. And «« must extract tbc aoLid rrairtitc of the filtered fluid 
vHb aJcobol. On the addition of Mhertu tlio ulcoholic solutioiti a 
loleriblf pore tanro^holAte of v^da i« irimedmiely preciptlMcd in 
tftc farni cif a rcaiiiou, acmiflLiid» yellov Diaaa. If tlitb be dluiiilv^ 
>n A unudl quantity of WQt(r> und all tliat la pTCcipit«i>le by acetate 
of »lvcr be Ihrovm down, and if the lluid aft«r titration be pr^ 
cvpitMed wiUi bMic aoetate of lead, and ibe piveipitate, after beiuc; 
tboruu^ly dilfbn*'! in a little vatcr, be treated with ^Ipharetred 
hydrugeiu we obtain tolerably pure Ulu\>cLoUc ntUl lifter evajxi- 
ratuig in vacuo* 

Tesf*. — No grcot w^bt ciui bo Dtt^i^hed to any of lli« dilTbr- 
enoee In the r«*ction of the aalis of ^lycocbotic and taurochotic 
Atids, wbpn xlir cjtiantit)' of Uie «nb«t&Tice presented to ii* for aksi- 
iniiutioii » very ftnialL If, liuvevcrr we tiavo auiHciciit material, 
we muat obtain the acida from tbc alcoholic citmct with prccii^cly 
the aamc prec«ationa on we have indicated in the preceding pi^^ca 
in reference to each of these acids ; from the ratio of the ]>r4.H^ij>i* 
tale OAuwd by l]ie tngnr nf Itfiid to that rJiUMrr! by tliit uncLute iiT 
Jeadt wc miut dmw nwr concbi^ionf rct^nrdirg ilir relative quan- 
tities of the two acida^ nnd then, by treating the alcoholic soLutJoii 
of the soda salt with ether, %-c can delernriiiie this point with cer- 
tainty : indeed, vo UiaU always be mctit dcciMvdy convinced of 
tlir pTTHriiL'Tr of tiitiTorbnlk acid hv the eibihrtinn of xhv Inimne, 
which, even if obUuitcd in only very small ciuantitiex, may ]x 
recognised with certainty by crystal lometric examination nnder the 
microscope- Unfortunately, howcreri the qaantitic:< of taurine nre 
so nitnutc, unleuirhen wc arcr actrnp; directly on bile, that ir cnnnot 
be dUtinguiaho) and tT-rogniurd wirh cf^rlfiinly either by ihr nbin-r 
m«an« or by lU relation tfiwardn i&itnitc; of silver and utbcr mrtallic 
salts, Nolhini: further rcmnins for u* but to determine the pre- 
scBoe of sulphur; having a^certnined hy I'Menkofer's te»t that 
bUIftry OMtter is present in the substance xjnder eiaminstlon^ we 
niuat extract the spirituous vxtrael with cold &bM>1ulc jilctihul^ inn- 
ccntnte this solotion, ftnd treat it mtb ether. A prcciint^te then 
falls, which cannot contain any othct known solphurouu substftnce, 
and which n-e muit fuse and dofla^^rate with nitrate of potaab and 
muiitic poUuh free from HtiljiJiurir acid; if Milphiiric 4<rid br found 
in the residue, we may regpud the presence of tsurvcholic acid «a 
almost certain. 

Unfortunaielrtftuhsiancoa in which it is of interest to detect 
unsll quaiiiitiei of murochobc nciJ, are seldom obtained in a smte 
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of perfecc fni«hne««, and the little tAvrocholio sod iliat 
unity pnitetit la dooompcitiecl befcre we ootDRkence tnir inreAtiga* 
Utma. Wben weatupecttli&UlusAcidlapTtBCiit.andhftvccleU'ct^ 
bili&ry mftttcr by Ftltcnkofcr'a test in the ^cofiolic cxtrvrt, we 
nnAV hope to (iiid t^uriDe in th^ fu^aeous extnurt, wbidij hovervr, 
contaiitA it in ituch «ni&[1 qiinnilty, arid often to intermingled with 
odier lub^lAiicra, that it« recognilionp eien under lli€ microeoopCt 
ja extremely difficult. \Vc miiat not attempt to detcrainc tibe 
presence of iiulphur sa « U^t for C<turochoUc 9dd or tMifii>c in the 
iu|aerjui extract, for thin contoini both itdphotei and other 
sulplmrouK organic l»u dies. 

Occurrence. — rromLheiletermln&(.loniof theamountof tulpfaiir» 
iPtitituUd by Bcnacli^ wid olben, we may ciniclude lb»l t&Jtvd>otic 
acid cxifltA iioi only in the bile of Uic ox, but in that ol the foXr 
bear, aheopi dog, wolf, goat, and certuh bird« and fireah water ^h ; 
it haa bedn found in tbe bib of the ^g by KundeaivJ mtMlf ; mnd 
t)ifit it nistK in liiinmn bile can liardly lie donhtrdj Mnre, ili (romp. 
Iksaiics wta tbc firtt to prorc, U<mnc may be c.\bjbilod frum iL 
It might ajmoivt be inferred, from the nume^cal re»dta obtained by 
Sohlieprrt in bin annlyElfl of the furificd bile of o RlHt Anacottda, 
llmt the liror of thU »«rpent Kccretc* tAurocholie alone, and nana 
of tX%e Dt^ier known tnliAry acida. That tliu acii) is nlxnoat entirely 
absent in the bile tii the pi^ ai ahown by the inTcattgaiiona of 
Streckcr^ lias \xxn alrvtuly mentioned. 

Unehant^ tiiurochobe aeid hvji not yet been found in any 
other animal duid ; but from tlie experimenta of Knnd« to which 1 
have utrmdy referral (p. 22T]» U i» not tmiiruLiible that il ahm 
occurs in the blood. 

Origin. — VVc hnto very little to say in tho preneni place i«* 
garding the production of taurocholic acid ! what hat been alrendy 
atotud rc-iij)iM:ti[]g the formtttinn of rholic^ ncid (|k VIA], of taurine 
(p. i&Q)t and of glycociiolic add (p. 227)^ ia equally applknble 
to the acid tudcr constdetetion. As it baa not yet b««n fottnd in 
the blood, it Is impoaaible to decide eheaucdly vfaethtf It ba 
primnrily formed in the Uvcr from iIa proxilliate eonfltioteoiv, fir 
whctbcv it proceeds from llie general mctamorphoais of Uie iwn* 
idtrogenoua and nitrogcnooa animal matteara. 

t/> e< ,— Sinec we are aa ignonuit of the ebemical changea which 

t nHhBd,fP,aiio-u& 
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tmodiolic >ctd andeigo^s in the mtestinftl cftnal, u we Are r^ord* 
ioff tiH>«e of glTcochoUc ftctd, vro are kinaMo to ejcprcaa bj s 
^wmietl «qntion, the pan wtiioh U u^e« iu the prueeiii of 
i^etfion; wnd onttl this cui be done, ire cannot t^ive 4 siiCi-irAGiory 
cipluiation of the chemicat bcUdd uf the hile. The cvusidifmtiiin 
of the /lAv^vo^eyicaX relations, from which wdju<I^ of tJi« import- 
uioe of the biliofy secrctionj m reference to the mctocicrphciattt of 
tho oiiimid tiMcieit and to animnl life, and which is bu^ on the 
cht-mit^l mbsimham vn luTe here Uid down, will be found in 
aoothcr pvt ol thia work. 
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Tivc oon<id«radon of the above aerios of orgnnic ttddfl has nvulo 
us bm»n« acqu&inted wUh n ntinih^r of budieiif wliich, in oj)])c>« 
niioTt to Uifi ordtoarj ralcx of chnmUtry, enter into ccimhiiculj^ii 
with ticid» without depriviiij[ them of their moat c«aaitial chemical 
eliaraoten- Ther« ia, ho^ever^ idso z aeries of aubfitaiiceit %rhich 
can so eoaabine lA'ith orji^kikic aii<l mineral acids, that tliey p^- 
fcrtljr neutniUE^ their acidiiy, ard can form with th«ni Ime fcalUj 
boib iiciili&l uid Acid, without d«i«rviti|^, on aouiunt of their con- 
tainbis no nitrocea, to be cluaaed aniori^ the (iliAloicIs. 

Tbiaclaaa ofaalta haa recently b^^eo roforr«d to the conjugated 
eompoiuida (by Q«rhardt and Laurent,* and Stn^ckorit) ai^oi^ the 
idea of bodies of this naturehas liiecome tolerably firmly esUltli^hcd; 
bm the properly of iitcttc noa-iotfogenouA buAcs perfectly to satu* 
rate the strongest miiicraJ and oi^anic acids, appcorsi to ua a very 
flthn^'nl raajion vhy thene bodie« ahould he vefHtnited frtjm the 
true ftdjoncta, and why their neutral and acid cxinihinationH with 
acida ahotdd be Mrpnratcd frtmi llie true ctinju^ted acids- Ber- 
liost haa applied the name of Haloids to tiie^e aalt-like coinbiiui- 
of acida with non^nitrogenout hodioa. If we attempt toapply 

highly probable (but not iudubitahly catabliahed) Tiypothcaiv uf 

* Aha. 4- Chut}. «i i\f> Vhyt. ^ Hl-t. T, 34, {\y IG^VOU. 
t Ann. d. (?li. b. PJiaim BJ. G^, 9. «7'6fr, 
I JoAifTBbM-. tl, ^ «U 
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conjugntcfl immonio, to explain the ba^idty of U>e Uvo tulroficnoai 
sikaloidii, we nhali find aucJi a mode of expljmfttioo ]»«Hectly iDtp- 
pUoible to these non-nitruffeiiout bases. Tb<M haloid basea tntf 
Iw daucd ua mmloguua bodies to ox.ida of mnmoniam. For n, 
w<x>nliiig to the iiiDti)i>mum*lli«(jr)' of Bi^rzcllus. ^c fcuume^ lu tlie 
ao-cfillcil ammonia Aalls, the existence of the oxide of « CKKttbiattlioQ 
of iLitroL^ii mvl liydroi^ecn II4N, in which this in som^ <k|gTM WM- 
latea a irdnl, ho alao we are eqiiftlly jiiititii<d in Dr«hing; for the 
lUKirtty^ of ihf-^r mthstances in iho niifln nf n rJirhn-'liyfimgrn ; Vtd 
more frapccially mnce wc Arc ftlfcody »cquiuntcd vitli pjrc cwbo- 
h7dr<^ciiB posscasin^ decided basic properties* u, for initancc, tSo 
non-oxygenoui ethereal oiIk. Thin omumption u not in tli« Icaut 
opposed hy ihi circumsdincc thbt tlie cEkrbo-hydrcigeiUj Lik« the 
ikmniimltiin, E-Eimbiiif^ uith iixygrn tf) funa \mMC oxidu- li is tmr 
timt auch A mode of viewing the mliject lewis lu bsek lo the 
frequently AtUekcd, but by no mcsns perfectly controvcricd ur 
exploded thoury of or;;iinic mdiraU; bnc, in a departOMbl of 
science so yotirig as chemE^try atiU U, tliat is the most satls&ctory 
mudo of contempliLtinic tlie nubj^ctp ubJcb etiabtea us to iv|immt 
and ciplaiiijintiicsimplcdlptaaiier, the largest number of aii4losoiis 
phenomena. 

These ox(dcs of tho eurbu'liydroi^cn radicals ar^, hoiFeT«r, in 
their isolnted «tAte, so difTerent fruni the known mineral bai^ and 
oigaiiii; ulkajuids, and exliiliil ttidi neuk Ijiuqc pruperties, Uot fur 
a Icing iwriod it was aUo]j;L*L]icr denied tliat they posaaaaed the clia- 
ractcr of a base. It is ^vith dirbL'tdty that they combino either with 
jieids or with water- Ei'en Oieir hydrates differ so greaUy from th« 
nnhydrmjn r>xidcs thnt Th;*y wprr tonnerly regard^ as pe:rimly 
dili'ercut bodies and ether was cwvrully di^t^inj^uished from alcohol, 
oxide of nmy] from fusel o'il» sjid oxide of methyl from pyroxylic 
spint. Moreover, it in only n^itli difHeultyT and to ocftun tnstMi^tt, 
Uiat vre can t^pxrutc ilie ^vnt(-^ from these hydrates. In the swoo 
w^y, tlieir (rombinjitiiins with ueids, altliaitgli mmt of tbem are per-* 
fectiy ncntral, bear very little reseaablanee in their chaf«c1«r Id 
aaltoi and hence most of tiicm have received trivia] luonc^, as, 
naphthas, fats, &e. 

As has t>ecn already menlioneid. the halokl bases form neuiral 
as well aa acid sails ; in the fortni-r the w^idity nf the sUtiii^rr acids 
ii, for the moat part. Car more perfectly neutnlised tl>an in tho 
aalts of the nitroscnous alkaloids; for the ndilra] talts, with m 
few exGCpiiaiis, sxcn no action on litmtisi tli«y art, bowfvar, 
rasniliidly distingundml Irrnn ihe ulL% i>f bhnoot all othrr knowri 
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Itue* hj the cirronuUncG that ihry cknnot b« >o rcvdilf Kponital 
ham their ncids by nmple or double elective afSnity. The haknib 
cannot be decomposed by irtron;:;er luridn, mir yet hj stronger 
bufift ; k rc^uins a more eoiuidcnible tinic uud a nnore prolong^] 
httioD cif limt to renilTc tliem inti> thdr pniximftle curkntituenta, 
Vma i% neceMiry for ordmaiy ults. 

In these decompoattionB of the haloid salts wc oonsUnMy find 
thit the base, durinj; VU Uberation, (^ombireE with vnter, nnd in 
thus »eparsted na s hydrate (for inatanne, not hk nxldr. of rtiiyl Imi 
as alooliol, nut fts oxide of utctlyl Ivut u pyToxylic apirit, not ?i" 
oxide of lipyl but as gljofnnc% Conversely the haloid baj»» in 
uniting with aeida ^re elf all their ^ator, >o that they alwavH 
form perfectly ftnliy<ircxj« italtn-*^ fact of vhteh chemUtB have 
loflg fiTnih-d (hprnwlvp^. in order tn jwrrrlnir the ™ni|«isili<iii cif 
orginic ftcrdiin the anhydrous vtittc; Uli<^ c^mhiti^itioiia oF such 
ftcida with oxide of etltyl or oxide of methyl^ beitis ttubmilted 
to examinaUon,) 

We vhoold fall iritd a grent error if ire were to eonctudr from 
tlie peiruliar relrilloii<i of the h^oida that or^^Dto hodlefi are eujiati* 
Uttsd 01) entirely different prindpEea from mineral hodica ; for the 
eiieiructd bws deduced ^tn pure? iiiorf;anic oampounds meet tvith 
Ihetr fuU«at application in tliete e<^iDpoimd orfcanio tnatters ; it it, 
howpTCr, inoiwinic phi^minTTy wliich reaches xn, thnt the smaller 
the ehcniicul attraction between two auhafaTicca, vrkh aa mudi the 
more difficulty can they combine with one another, btit when once 
eombined, they often rcAiat ths most powerful decomposhig OQcritA ; 
W9 need only refer by way of illustration, to the relationa of silicic 
and pViMphorie ftruU tn !4liimin;i nrd zireonia. A nstLinil law 
ftdouta of no cxccption», and if Uic pnncipica taking their ori^ii 
in inorganic chemistry be true natural laws, they must be applied 
in their fullest extent to the chemical combinations of organic 
mfttten. 

■ *nie true nature of tJie ncid salu nf the hnlnid hiues was also 
Bbr a lon^ period not recogni^ ; thcJie 3ruhstanr.c9( were ro-^^un^lcd 
pa peculiar acids whone conflidcntton led indeed very materially to 
the theory of eonjuf^ted acids and eonju^tion; but there is an 
essential dtflerence between an acid haloid udt and a oonjugRt^d 
arid- We iMve alirady aetrn that in tlic* orinjngatrd (irids, tbr ttiie 
acid h^s toat none uf \l» ^turattn^ capacityT while in these ncid 
haloida half of tlie acid is oiw&V!! nntumtcd by the haloid baifc : we 
know, for initance, tliat Bulphcviric cLcid cannot, byany poftaibiUty,' 
b« nf^rded at a conjugated acid, aince only half of the Bulphuric 
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»cid contA&ned in it U id a stftto to taturale m bue, jvst n to 
hiaulphjiif- of puuuh anijr lulf of tht; nd(t can be etigMged in ttM* 
nuSn;^ Uie Ixibc, NatwithBtaiiihng tliisi very iLrikitig diffcnaKv, 
mniiy of the ucitl haloid mJi^ &TCf unfcntonAtelj, >tiU rmolud 
imoni-at tlic conju^^tod ocicb. 

Moreover, U[«^ add aalU ore d!stb(iul«hed from tbe other 
known acti] salts of other baaiett liy llie di^Bcuhj with wlik^ the 
truo bue can be ai-|UT«tcd front ttie njinpo^i^d ; indeedi the Mpft- 
ntion is hcrci for tJic motit part, more dillicult to ftooompjuh by 
strong affinities than in the iieutnd haloid aalts, Tbo ACid haloids 
havr« hoHcvrr, very mmiy pmpQrtici in oommnn Tith o&c Another ; 
tbvy nrc cillLcr itnlid nnd cryKUJli«t^)]c, or tit^uid, and, Ukc most of 
tJic acid salts in mineral chemistry, always contain I otomof water 
from which they cannot be separated without tot:tt d«<«ni position, 
exempt by means of a b:ue ; further, howler t-aUtila the acid and 
the hn^ may be, thrte acid aialta cannot Iw distillled or sublimed 
unitecumpf^scd ; and, l4.<it]y, it ht worthy of remark that tlicir <»ro- 
binationa with bases are aUuoAt witli^uC exception soluble in 
water, even thou^^b the &eid in queetion form^ ever so inioloble a 
snlt aith a bate, (aa, for instance, in the caw of sulphate of ozids 
of ethyl and baryta.) 

Amongst the haloid hues tiicre is t seiieo ^ bofDofogoOft 
bodies of high interest in relation to theoretical chemistry* b«t 
scarcely foiling within the sphere of loo-chcmistry. TliCESie are tbo 
btjdirji already mentioned in p- 40, pmxmin^ tlie ^t-n^raj furmala 
C^HqtiO, and standing in a definite rtlikUon to tl^c ocadA of the tint 
group. 

I'hcrc 14, howcTer, another haloid bM« of more impoitainee 
too-chetQtKtry, but homologous to no other body widi which w« 
arc acqmuntcd, the oriiU' o/ Jipyi, which^ in combination witJi ikm 
hiiy acid^t, con-itittttn thr fotji wbidt hold so promuiciit a pUce in 
phyaioloj£icat c)iemi»tr)'. There arc many other bakiid base*, but 
for the moat part only aomo of their comt»iuiioD»f tvomoly, their 
add salts, bare been cxaooiiied ; and in th^ isolated aa well as in 
their hydrated state they are yet unknown. Ilcnce* we hare luiro 
only lo coaiider oxiJe ^ lip»ji snd its oofaluiutton^ and «rt^ ^ 
MvA whidi 11 bomolosoustothcgronpof el&era. 
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Oxide of Lipyl.— C,H^0. 

igcwe oftbe common f&U ur fnUy tiiU with n cnofttic 
i, witli the hydrAlc of &n ftlk^linc eartli, wUh hydnte oi nt^z- 
or 03U(le of sine or of load, tbe fut. without »»imilabnK 
ogtyg^Hf or giring off hydrogen^ is d«coin|xuie>d into or^e or nooro 
jb/ly flf^p which cornbLfke with the b&ae that lias Ii4!«n ifirLployed, 
tod form ««a;i*, uid ft pccuL&r ftwcct inalter. fftffcrriitf. On cum- 
pfthog the weight of the rcsultdog products of decomposition with 
tbu of the fait which wits vniployod, wc; find thht an increnHC of 
weight hju takrn ji\acc m cou%ct^ucncp of an osmmikftoTi of wntcr. 

In order to rxplain thp iinttirr nf thu pmceu, it wna lumicmrd 
tkftttlio bt< ftTC comhflDaticin-1 KimiUr t» the nalt^ of rixiclc of ethyl, 
ftnd that ^ttircerine, repreacntod by the- it^mub C\H^O, rcKiSEtittitcd 
the bftve of the fau < but the coniititution of glycero- sulphuric ^nd 
proven llijit t^lyi-'^nn^ must be TVpre<ieiiLed by the formula C^H^O^, 
sr|d tJat miiM^iuc^iiUy it caiiiiot \m nrganlT^d hH t-Ut? baiie <jf the 
octitnJ ^ts. Hcncfi it b prtfhubic tb^t t^io ftda contun* in ^ddt- 
bon to tlie fatty acid, tiie oxide of a rfldic&l, h&ring; the composition 
whieh WM fonn^rly SAcribed to glycerine; sr^d that this oxide in 
its nrpaRiliDn fi\>ni the fatty acid ftA*(initlaIei waler, ftiid is con- 
verted tuto ajiutJicr body* » in the ciate of oxide of ettiyl when it 
is expelled by tin *cid from it^ corabinaUoa. To thi» liypothclicftl 
mdica], Bcrxeliiia htw applird the name of Irpyt. 

Hial the b&«e \t\ thr fntv is not glycerine seems obvioui alao 
from the ctmimiitiutre ihnt hitlirrto no neotrat fut ba« been pre- 
pared fTom glycerine and the fntty ncida. WbetlieT the hutyrin 
thftt hfts been artificially formed from glycerine and butync ikcid 
hoe the sime eompoeition mth that eontftincd in butter has not yet 
been Rflcertabed- Acrolein, which \% po]ynieric with oxide of 
Hpyl, vid IK « pmduct nf diitill^Ltion of |;lyceriiii?, i:nnnotT any niorv 
glycerine* be the hue of the fata, sinoe it cuinot be m&de to 

bmc even with strong cicidft. 

Thii conversion of tlie fftta into acids and glycerine, m^y be in- 
duced by Dtlier baies t}jan tljoae we have already mentioned, naniely, 
by the aulublu i^^irhonatea and homtOr U tlioy be ilij^ested with the 
fata for a aufficlently long period* 

In the caie of the carboncitea we muM, hoi^^ver. supposie tliat 
tn thia proeeu the alkaline carbonate is ^rnt resolved into nlkaline 
baearbonate and free alkali, an<l thnl it ia the latter only which takes 
part ill the aaponificfttion j and that, on further hoibn|;,ttie alkaline 
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Mc&rbonfttc Ioks 1 ntom of carbgiiic aciU^ and becomes coiivrrU^ 
into a simple volt, trhich Again ncta on the fat in the qImmx de- 
scribed msnncr. 

Ammonia and \tt carbuiiat«} onlj- form loapE after a mon pro> 



Gltcrrinx. — CftlLO^HO. 

Prop^ti^, — Glycerino is a faintly yellow Huid with AD Bffr«eablc. 
EEwvet ia«r4? f it nttratru water from the atmoBphere, dimolvcs 
H-udtly Iti water nitd alcohol, hut not io elherrSriJtfTens no 
ott vegeUbk colours. It dissolves allmltea juid ae^end of 
metallic oxidca (for inHtancc, oKJdc of lead) in lan^ i^uanlitieai 
a eonccntnht^ Atate, it admits of being divldlod with only 
deeompoaition, but wlum mpiilly lifted, it is entirely deoonn|jtt>ecf 
ifitH wnt^ry snluticin be expowd tn ernponuion, deeom portion 
immediftlcly comTnfm:c!i; when heated in the nir. It bccotiMSi 
Aamnnable, and buniH with a Uue Hamc. II licntC'd vith anbjdi 
phoBphoroi In a tube from which fr»h air is eEcLodcd, it vitUs 
acrolein. If ;flyceriiie ba dinMiKed in a large qtiantitjr of 
miird with yeaut, nnd tTkp»m[l Ui n temprrmturr iif brlWMD 
and 30^, it dcvclojKfl a amall quantity of gas, and is convcited 
into mctacetornc acid (CjIl^Oa- 2HO=CoUjO, ; KedUnbiH:ber.*J 
Treated with spoogy platinum, glycerine also becofnM coQv«ftcd 
into an ac-id (Di'ibereiiiert). By concentrated rikric acid it b ood» 
\rttt't\ inti> curbonic acid, oxalic &cid, and water ; wilh bydroe^ilorie 
ncid nnd peroxide of mauf^ncte. it yields a lar^e quantity of formic 
wad. 

Cemponiiwi. — In accordance with tho above formula deduced 
by Pelauze] from His nnalysrs nf pure ^ymt^nc and ita ac>d ttlts, 
this substance consi»ts of : 

Cffrtioii 
Hydrogfet 

Valer » 

IMOO* 

The atontk ireijcbt of anhydro^ glye*rine=IU37<5p 

• An, 4. Hi u- Pharm. IM. U. 8. l7«-in. 
f JMta. f- pr. Ch. Bd- W, S. Ol, 

1 Onvt ml T.fl, pp. 7ID-7st. 
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Otjeerine fvxrtoi be reg&nlcii u & lijdmtc of entitle of lip]), 
bMiiiM in its oonibintttiona it fllvrftya CQtitains 3 ntoms cf mter 
more than t douUe tlom or ox\de of tipyl ; nnd vre know that no 
haloid buK reUiftfl its hytlnte-water when it comtjkji^i with 

CMi^iiwf/i'Mv. — >o ncQtrul salts of glycerine have ^et b«cii 
tf^KibitMl, but we arc noqaoiiitcd with >CTVcm] of its acid nits, 
wlndi, like ibe acid alu of the oiid« nf «lhyl unci methyl, unite 
ttitli IjttSCSr fiiii) Airni « wrio of coiupuiuuls. 

BMjphtUe ofgiytaine (^ij/cfro-wfy/wnc acid) 0^11^0^.803+ 
nO<SOt, IB formed f>y the direct union uf f;lyconnQ wuh sulphuric 
mrid ; tik* eic^sB of snlphuHc acid is removed by natumting with 
craHwiisU of lime <jr hsrjts ; the suljiba1« of glyL-erine*li<ne or gty- 
osniie*tiftrytft n decomposed wiib oi&ltc ucid und tlie fillrred fluid 
cnporatcd no ra^w. 

Thi» acid R^t forms ft colourless fluid, vhich, on cv^tporution 
tftn m racv>t m rcndUy dcconn|KWf'd into glyecririr and Hutphuric 
ncid; It hau II Htrorigly »vnd biKti*, nvldoiii litrrLiii^, iind forms eoaily 
soluble douf jIc luiltSf cTcn with baryta nnd lime Thc» sslta midlf j 
yield glycerine ivhcn boiled, and even more readily wbcn treated 
tvitb &n ciceu) of base ; Uie dry salt^t wbcn beuted earlKrriso and 
de^'dopc s ra|>onr (eontaining aerotein) witb nn t-xtrcmcly distk^nve^ 
able odour, and irritatiTig tr> tbr t-ycs. Tlir? limosalt crystallises In 
oolooricA nccHlo, ajid=CaO.SO«-f C^M,O^.SOj. 

Add pho$phait qf fftt/c^rintr, { glyccrn-pfmspADric add^) 
C^Il,Oy2HO+PO(, b obtained by thts dircet ufition of syropy 
gtycennc on pulvcriied gUcisl phosphoric noid, which denrlopes 
mui^ hcitty tl^r tpm|H-'niliir<! even HMinj; lo 100". TIik rx*:*"-*!! of 
phosphoric add is removed by baryta, and the barytA-Mit decom- 
posed by sulphuric acid. When in a conoentratcd state \.ht body 
in qii««tioii foiTai a oolourle^s fiuid^ which even in titctio cannot 
be very strongly coneentnt^ without under^in^ deeompo»iitji>n ; 
It docs not cryaullise, liaa a sLri^i^^ly acid to^te, and dl»so1vrs 
freely in water and alcohol; with baacs it forms double wlui, 
vhich dtMolve readily in wat^^r, hut to vcr\' ftlifihtly in alcohol that 
thiaduidprecipilsteslhcmfrtim thrir squcous solutions. Pltr^fphalr 
^^/j^^mn^/^mf^SCsO+CgH^O + PO^rtystnliisesin white, glis- 
tening iBcaleA, and ilitiaolvcs m cold water; ili»Jiuweverr xi a%htly 
ifluluble ill hot water that it is predpitAlcd from its aqueous sol jtion 
1)y boiling. The baryta-salt contains 1 atom of trihanic pho«phorio 
Aeid, ^ fttomJi of harytft, and 1 atom of glyeerijie. 



iliicf ct, arronling to BpfneViu^t* on henting 1 pnrt of glvcrrinp, dried 
at 1 2(P, with 2 \iartn of tirr taTtarie acid ; it u » Kini-iioJkd tisn** 
pEtrcnl IkkI^, which U »oUd ftt 0^, btit fit SS'' admits of Ixing drawn 
out m lon§ threads; it dcliqucivccs in the air, do» not dii>6]T« in 
iiWhnI, nnd n-ith hcuinii fnrm* iiol\i1>W ttncrystftlliittble donbU tilts, 
U'hir.li itrr n-uftUy Elrrumpii^ri) hy «n viccsx of base. TIm! rdiOiatis 
nf hircctnatf Qfglt/eerm€ are iiimibr to tlioK i>f this sftlt. 

i^dittU of Us metamorjihoai*. — .^artticiit^CtiHfitr^dCOWfrtA 
liy U^tetibadierit U(j1>Utiiedfruin|;lTCi-nn4) by submitting It to dry 
diiftillAtton vith a Utile anhydront phoAphone ftcid in a ntrcfta) nF 
(In- (^iirhiiriit; neiJ [^ ; the UJHlillule, ouiisi&1J[i(; uf ft lliick oil, of 
atL acid duid >mmm;ng on it, ftiid of Acxoldii fioaUDg on tlic 
latter, muAt b« dijrcstcd with oxide of lead and di«til]«d %l SS'^ into 
a TOCOivcT containing carbonic ttdd, by which means we obtain tb« 
acmlcin- It iii an uiW lluid» whirh utrcmgly rcfnu-tJi light, Int au 
arrid, buniitig taate, tTritatc^ the eyes ami mjiirstory organs, 
fomis n nc^utml aolutioii ir water dcro:d of air, which, liovrcTcr^TciT' 
fEOon Assumea ah add reaction on expo»uro to lh« aimosplicrv. 
Tt instantly reduee« oxide of ftilver, and it d«crtp4taic« b h with 
nilrio acid and witL jioUjth^ 

AoTfiic Gtid^ CtH^Oj-fllOt ia fomwd when ticiokin k 
ovidincd cither by exposure to tic uir or by oxid^ of MWer ;il ia 
limpid Suul, wiih nn (Klour r&^onibhnj;; that of very ilionjc *ic>^^ 
»eid« and a pnnv nrid ts^te ; nitric acid eonTeita it Into aeedc and 
formtr ucid^j it fomuMilubl^^ c-ryMAllianMe salta with ti«ae«. 

i)r4acra«e, rfiwtry/, CioM-O^, i« tTiidually depoHilod from 
tein eiposM to Utc atmosplicre \ it is idio-cloctriCi devoid 
odour and txnto, and insoluble in nil mtAsirtux, 

Prryjorfi/irm,-— Glycmoe is funm-^l, m we have already mm- 
tioiieilr durinx tlie nprjitificaliim nf the fatn, from iIm? oxido of 
lipyL crmtaincd in tbcm combtntiiK with A atoms of water. It b 
iSMiolly pTopftred from the a<iiieou» Duid whidi sc|)anitt« dtirine tha 
prepuraiion or lead* plaster, nnd cx>Tttains it, tot^eihcr with oxiile nl 
leud, ill Bululioit. After the rciuuvid of llic lf«d by sulphui^Ued 
liydro^n w« eonccntnite the solution tirai in the wat€f4«lh and 
mibse^octitly in irnaw. Wo may bImj cbtftin it &om iha 
li^Qid yielded in ordinary saponilScntian by tb« alkmliiM, on 
nting tbr idkaii of the ley with sulpburie Arid, then beating it with 
caiboiMte of haryta, evap<irating the Altered fltiid, vid exi 
with ^ocdwl. h may be ot>tained very readily, and m a aM« 

* Jshmfav, Bd. *7,a <U 

t Au. 4. Ol u. riurTii. Bd. «],& ii)-tm 
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purity* hj d\si^jijtg covtoT-cil in absohite alcohol, und poaaJug 
liydrochtorio ikcid i^ tliroi;f;h ihc Hmd \ ot tlw eixl of llic operv 
tion tho cOfQpovndti cT Ihe fattf Mids with oxide of ^hyl, which 
hMvt be«n prw)«c«dr mtnt be aepanted by m«Bn> of wetter. The 
f «q[it<ius Huiilv uii evA|ior&Uor]j l«iives glyttHne, wbictb may h% 
entirely freed from adhering traoca of the fftlty cthcnt by bdng 
aliahcn in ether. 

T^U, — Glycerine could not hr rcariily detected in aninial 
flilidn unlt^fn wn vrrrr. able to ohtnin it in Kuffidrrnt qnDntity ta 
lulntit of Ua hcinz atibjcctcd to an dcTttcntAry annjysis; but tlila 
would be hanUjr pouiblCf lincc it trould hv diHirult to iibtain the 
glycvrirc iii a utaie of purity from the ammal tiuidii. Fortunately^ 
however, M.-roleln n a i(QbfUinc« wiUi vo Intense ar«t cbaructcrittic 
&n udtmr Lliat lIiih proOucl of i\x ilecumiKinIliuji uf ^l^i^rnrii? tnny 
be cmployej m a Uti of it» presence. The glytcrinc. SL'ixirutctJ in 
fta part a ^atat« aa poMibl*, paiial be rapidly heatwl oitlier abne or 
vritli a littlf anbydroiin phosphoric acid, when, if the glycerine be 
' moc^ dtluirrl, thi^ pcn^liir and vt*ry dicagrrcjiblr ivli>ur, nnt nnlike 
that developcitl by the vick of aji expuriog oiL-lampt in evolved with 
sufficient diaiinctneu. 

Orru i / wwy,— Gl yreri ne? ban bpm rcrcntly dUmivnrri by Gnbley* 

in aniaial bodica- He first detected it in the ^olk of Ih^ ftfg of tlje 

tJCOCnilKMi fowl in thfi Form of pbosphntnc or^lTccrinC'Ummonifi, ^nd 

tmbtoqiieDUf t in tbe aamc atAte of comhinotion in \\xe fatt of' the 

Ofigm. — RegftnliriL; the sotirrt* of tjie ^/lyt-i-riHC' in the nr^^nnism, 

tlMr6Cinbeno[)oubt tbat,iti addition toU^c trut^ fata-'thc xtcaratCf 

loiariEaTateit&d oteftte of cxide of lipyl— there are many btty aeidaf 

ititherireeor incr-mbinAtion with alluklieB, occurrinq in the ainrmfti 

■body- Sinri*thr romhEnations of the fatty acids and OKkdo of lipyl 

Arc iotrodiLced into the animal body fivm witliout, we need nut 

vondor that glycerine t which '\a formed from oxixlc of Itpyl during 

Itfte dceompoaition of the ^t«, ii not found in Far larger 4;|uantity 

in tbU or that anim^ fluid. WV have already directed attention 

ti) tiic posuQ^iility (p. 5tl and p. 103) that in the roniiLimpHon and 

^adu^ oxidation of the neutral fjit.i, Ukc ojLide of lipyl. separated 

MA Klyocrinc, va prcbably converted into Uctic or even into mctaice- 

tofiic add. Further ttLve«ti{^tiona arc, hnwcv«r, nect^:»i^y before 

* GoaipL nmL T. si, ppn 7na-Ttti>. «t oa^ii»^, 

I t Jonni. do l*hAmL S Srfr T. 1 1, pp. 400.417, «L T. l». pp. *-l5, 
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wc CAn decide wbMber thb conjecture U of any ml n)u«. The 
tKcw nf fnl.ty trUdei of food voulJ thus aasunie n new U]i«\^, iliictt 
tlkcry woutJ in tlib vray coutribule tu the fiinoatlon of the free vnda 
which Act »o im])ortAnt & part in manf of the proccaao of wiinul 
chcmistryi 

Hou' the g;lycerlTi<* m Uie yolk of ef^g &nd In ilie bnin bceonev 
iuiNiiM:iiii4*(l viOi the phosphoric ftcid, we f:»iiiiut »]ie«l&11y exitlaui, 
hut, ciuuaidcrmgthefrcqucncv with vhich phtjaphonta ocoiniboCli 
in it« unoxiducd itntc imd a» phoaphoric iicidt there is nothing 
Mngulur or inexplic&blo in «ach a combinfttion. 



$ALri 09 OXIDK OF LiPTL, — FaTI. 

Gtnenti Properties, — It u especially- worthy of mnark that tbt 
prn]wrtieH of thciic haloids are alniont entirely 'mflaerjcod hy ihm 
anids r^mUlncdin thcm^ whlJckn ihcanllxof uxjilcof ethvl* moat of 
the properties, including those of the moat general ctunctcr* 
appear to depend principally on the base, and to be altogether &■- 
dependent of the iicUun* of the iicid. Hence -we tind the profwRioa 
uf tho ncivitml fntxto he r-xtrr-mely similar to thoseof the fatty arida 
already- dc»cnhed (from p. IOj to p. I IG.) 

M«t of the animal finta are 9oft tnd grea«y at an ordinarf 
tcmpcrnturc, aU1iouf*h some are finn and waxy, nnd x few liquid i 
they nlmnst nil ourrespnul, howi'v^r, in thcfiillmrin^ poinUi. Wl»en 
rxpcinr-d to strong cold, capcdaLly whi-n tn wilLttioii in alcohol, Um^ 
tnajr be obtained in ^rhite tscat«9 or minute platca of a peculnr 
lofltre; when perfectly pure, they nrc for the moat part oolottrie* 
and tranNparent, tiiey iwim on water, render paper and linen tnm^ 
parent, are bad ooTiduct^jr* of eleetrioty niid heat, melt for the nnwt 
pmrt below the Ixilling pjiiit uf water, tvnr alttj^ther decompoaod 
when distilled, unlc^ the proce^ b« cunilucted in v^tctta, and ue 
dcToid of sRieli and tAste when they are pure and freah i thej nra 
hiaoluble in water, but iwni of them disaolre in boilii^ akobol, 
fram which they again aeparate on cooling ; tliey are all aohibla in 
c4Jier and in Tolatile mU ; Hhcii jierfeetly pure llvey exert no r»* 
arlion on vegetable colours, but on expomre to tbo air many of them 
readily become mndd and acid from tlie absoqition of lufa 
qoantitioscf orygen. When evposed to a ptrong beott and ftm 
weccM of oxyen ia admittrd^ lh«y aft inflanunalile, and burn whh 
a cicox fl^ine. 
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There are oert&in Icmiciits vrbich revive the hia into giycerioe 
uid tlw GOTTes|M>iuUti|jr faXtf add, in tbe «ame manner u su^ftT is 
ra^olved into ^mhol vtd t-arbonii* nciJ, or uJidn into saHgcnin 
And wo^ttt or umir^tlin into aii^^r^ li)vlrDcyuTiio acid^ jiiul nil <if 
bitter almonds. Albuminotiii vulMtancei wltich h&vc alrtody under- 
goiw R coruin d«^;-ree of deoocnpotiitioo (putrefootiou) net m Una 
m&nncr n« fcrmentA to tbe (*.%$• 

If we mix putrid fil>ri]i, whidi foriDB an albuminous fluid , vitb 
WfrtcTf or putrid cuAciti niUi iatt so u to form an OQiul&iuci> mid 
dii^cat Um; mixtun for aoiuc time at n temperature of SJ^, tbe cor* 
reipondhtg &tt]r Mids »cp»rfttc from the oxide of lipyl, which Tery 
toon nndcfgoof further ftlcemtioiit^ In the ktrnftxiaiion of milkj 
wli«Te *u^r in prmcnt, it nppRiini from n%y inVMligittianh* that the 
fats arc dccompof<rd in precisely thr some manTier aa if merciv tJie 
putrvfying protcin-eom pounds vtvrt octing its Fcrmeitts, and oi tf no 
mf^werti prcNont. CL Bomu'dt t>n digesting fftitwith pbneroatic 
lluid ob&ervi.'d lh*t they were dwrf^mpiMt'J into fully neicl* and gly- 
fxrijje, frum nhiiJi he? ccnidudt^d lliat during iIk^ Jttri of digestion 
Uie &tB ftTC coTutantly decomposed into glyeerine &Tid fatty cicida — 
« cotidavioi), howtr^r. still admitting of Donnidiiniblu doubt 

By ttrtf 4itt\iiati&ii eprtain fut» yield otljer faily and mDammAblo 
nuhsTancvfs, a^id Ir-avt; a littlt eharcoal ; others an? in pait ronvcitod 
tnt» peculinr fatty u^ida. When very rapully linitnl cir thrown on 
incAiutciccnt hodic*, tbcy caiboniac and develo])C olcii&nt gaa. 

The fatj arc decompofvud liy proluiifcod contact with chlorine, 
brominef 3,nd i^diM : wldle, on the other hancl^ they 1*ku up aul*- 
fvliuf, veleiiivm, and pbo«phornar without uTidergoing any ehaiijfo; 
with the foRiuvp ihey oiUy uuder^o deoompoBLtioii ou Uiu appli- 
cation of Iwftt. 

By eoneeiilratod minfral aeidg thoy arc for tbo moat part con^ 
verted into fatty Aeldit* and on the application of BulphuTlc acidj 
ihcy jitld acid iLilpfalc of glycprin?^, 

Stearatc qf oiiiie </ Upyl, */ro^<ri» occurs a» a pure white *u1i- 
ntknoc ; it scpnnitcA on cooling from its alcoholic solution in anow- 
whitCj glitteriirij; scales ; under the microspnpe it nppeArs chiefly in 
the fomi of quadrangiiliir tolilctn, which although nlmo^t fiqu^ire are, 
ttCTinrding Cn Srhmidt^I rhomfn witli nnglrx r^ftti"^ A', hut iiom«timea 
in the form of stiorl rhombic pn»in» [thick rhombic plates,) svliuae 
Aurfaccs, ocoording to Schmidt, arc inchncd to one another at 

t Afch. gifndr. do a»M. -I 3i:r T. I », p. 73. 

I lClltttllrflL«.«. 8. W. 
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angleft of 6f 40' and 5S^ 40 . tt melts mt +«1^ 9oUiS6<», but 
does not bec-ijme cryHtalline on (YH>lingt u brittle, wH«n dry u not 
a conductor of i^v&mc tbctncity, is inM>luble iu cold ami only 
Btit;htly soluble iii hot Alcohol, but dUsolres ttry raadilj in 
ether On dry <li3itLlUtiork it yields utc^io and margvio acldflt And ] 
the prod iJcU iif drcompfffiition of glycerine; on B^wniicatioii It 
yields Htranc acid and glyccTMic 

Murr/arfUe. cfoj-idc ^f iipyl, margariHt u wbitc aod solid ; it 
crystal bsci itvrrx ^itcuhol aat a fiocculeot tPZiitc powder, vhich under 
the microftcojw appei^r* in the form of very delicate and often 

Ciirwd iin-dlrHf A'bicli arr hi gnnipr^l m to roiliiitr intra orit- putnt 
as a nucleus, tutd ibiu U> form a whorl of Hiw, rapilliry Uitmdi i 
itindUat +4lf', and dia»olt«9 slightly in alcohol bnt readily in boil 
ether i it Mixiratea from either aotution on ooolin^f in Dacreoos aeale^l 
and on ftaponitication yieidi jclyc^rnLc and mar^ric eeid. 1 

Oleaie ofoaride o/lij^t, tiltrin^ or eiainf is ft eolourien oil wliieti 
aoUdifiea at a low tew|iCTnture, i« nut a ranductor uf galvaoio j 
electricity, become* mndd on ex|>oaDre to t^ie air, ia never enttnlf 
free ffom mar^rin and tteariii, and on eaponiEcation yMlda^ fB 
addition t» glycerine And olmc acid, a much lar^r quantity of mar* 
priu ncid than can be nuppowd to be dcrirtd from the decompo- 
■ition of the marc^rin. I 

PreparatiGn, — I'hc above fnta may be obtained in fmrioua w«ya. 
ahhough «eMom in a lUte of porfoct purity, from the £ai oonuiord 
ui cellukr Umic, b; repeated mpLling and purifirvtion with water. 
Usually wc iliMtijlvc the Ekl in Imiling aln>hi>L fmm wli'^cK, un 
cooling the atcnrin, and « f^rrftt port of the marf^ii, sepanto 
in ory«talUne acoJes, vrhde the oletn in almost the only MihatMicc 
remaining dieaolred in the cold atcohul. Margiirin in obtained nr^ 
tlie greatt<it puntr IVom the hot altrobolic huIuIjoii uf thcnr Eata, 
wbit^, Ukc buman fat and the regetable fat», contain no itearui ; 
moreoTcr, by strong prcjranrc between the fold* of liltcnn^ I^P*'* 
the olein mfty be tolerably tIfeotvaUy Mpw«t«d from the aiewiaj 
and margarin, since, shove a certain temperature, it penettatea tha>i 
|iaper. Tolenildy pure olein may be obtained by digeating m fatd 
witli half tlic (jUAntjty of potwh requirrd fur its complete aaponifrd 
CtttJon: in this case the ateann and mt^arin are aaponificd, vhili- 
the okin RiDaiDa onchnngod. The corresponding aeada may b« 
obtaoMd In a slinilar my, bot in n state of much greater pruity, 

ytirfii C— <a aonielintc« prvM-nt themaclros in which it ia nul 
eaay to ascertain wbeUiO' the aubatancc to be examined coiitaina 
uJta of oxide c4 lipyb or the corresponding Inlty acicb. In dimli^tti 



vUh (mall <}uantilif4, ve obviomly cannot reljr on i.He acid rv^ACtion, 
or on tlio forniaUuK uf (^yofrrine ; in itucli cvMfi Lbc simplvMl methu<l 
19 to obtuD ui ethereal extract of llic alcoliolic extract to which a 
little luxUc avcid htuX been o<lded, and tlieri, by di^catioii nitli water, 
to topanu the rruduc of the ethereal) solution from other sub-* 
■tsncM- 'Hie rcnmniingfiit Ulb^nto f>e diwolved in nirohol, and to 
be tnstcd with mi alcoholic aolutioii of Acetrite of lend. If tlu; 
addition of ammonia give riAc to no precipitate, it is a proof that 
tfco aolution oontains no free fatty arids, but only solta of oxide of 
lipyL 

Prvtflat Ml tite animal flmihi,tiuue4, ai^drvlU, ii most nimnKmly 
ajul, indoExJ, mo*t aatihlaetorily detected hy tliu micruM^jjK?^ tlte 
roaiclca in vrhich fat orilinarily apixtLn* prevent ao charactcmtic 
an apfieUftnoef that wh«n they Jmvc been wtax for ix. ivw times under 
tUd mieroBeope, Uiey 4ran liirdiy be eoiifuuiided uitli unything else; 
the aiorBOurL?uiLtt.-iit fxitt i-ontatning litllt^ uld[ip>«(jitieUineaJiuvFever, 
occurs ui imdulaip Ae1|d|^;e'aha|>ctl, and only faiiitly-lratiHparcnt 
etamps, whicii c&iinot ao readily be Keo^iiincd ha fut> In tlicac 
Q O MM f obemiKtry tttiint eorno to the aid of microscopic invcatigntion^ 
u, for inatanoe^ where the far-re«icLea m eelLi aiv so miikute, that, 
with the hi^keat nia^ni^in^ powen, they ap|tear as taere dork 
pointa or j^raiiulva. Many hiHloto^btv now niainUiti t)jat Ih^^e 
points find ti^tt^tc granules may be very readily diatUii^hcd 
under the mieroaeope, by their ai^lubility in elher ; bat the OKtrae- 
tion of the fat from the cells by ether, is by no means eH»y> for ill 
rapid eva^wration under the mlerofteope^ rendera tt very dilTicu1t,if 
not iniposaibleB tc observe tike individual cells. Before making 
uur obtcxTations vc mtmt, therefore, repc-atedly poLir a little ether 
on the objeet, and allow it again to rim otT, or if we have fine 
aectiona of tianie, wc may digcit them in ether. Unfortunately 
however^ the 4v)Im and other hi^totogical eh'^mcnta are oflnen ao 
distorted by ether, that even tifteT long mncen^ion in water, an 
accurate obetervtitioii ia no lonjcer poMibte; oiid it is nearly the 
some in mort cwte% with akuho), by whioh, however, wclUprcparcd 
■ectiotta of many jiarta, um^ for iiiHtanci^^ nerve^ftbren, may often 
have their fat ihoruuKhly removed. Mureuvrr^ alkalir^ rJinnor. be 
advantaifeuiuJy applied to the jmrtiul wi[H>ni1ication of the^ fata, 
lOAoe the)' oK^n diasolve alhuiutrious parts inuoh aooner than tJie 
^is. We shall see^ m a fulun^ part of tliia work, that some 
hixtohii^i^rA iHrUi'TU that tliey have found 1iit-<^nxnt]es '\n tiMUca 
whidi hale beeji tuUicrto regarded as utterly deruid of (Ai'r &od 
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hnve b««]i too hastily led, by imperfect cxpeHmenu, to Cofn 
tbeories regarding the fntiy dcgipncraticm of cell* iiikI tlsnues. 

Oecwrenct. — Fnla occur, not only iu the ftnitn^ world, bot alfto 
in vegi^tiible*. eajjecklly In scedi and the kenicU </ fmiu, fnnii 
wliiHi tve ehielly ohtfilrL the falty oita and c^rtoin hutter^likc Eftta^ 
fta fitr iuaUnce, cac&o butter, palm oil, &c. Fjita bft-rc beCD foaiKl 
ID atnioat oil i>i](rUofa!l aniinjU», and it u only in the L>tvwtclMMa 
of wiimah t^nt fat i« entirely ftt^ni^nt. It b in tbe hii^lier offw)* 
ivmi llint wr fintt tntnt fnt, whcrr it ciixtx ox a mixture of dao 
Bliorfvnnniufl wilt* of oxide of lipyl, ftiul b depooitod in the 
cvJluUr tissue in oval or polyhcdric ctlb. 

It ii very rarely that wc find one of the abore-nuAied bCs 
unmixed with the other*, and in the fevcoaeaof thh nature which 
liAve been a1i%crYedj tlii: ehnntcter of Uic fat hvA been reoo^niaed 
bj lIic micnMCope only, and not h^ chernical oiewia; llitia C. 

rouit (oeconling to Btrgmann*) and Vof^ found di»lin«t 
crystaU of ateariu iu the orum of the frofi, and of tbe aooovcH^ur 
tond, \Bi^a otmntritmtMy) and I have fre^iuenlty, allhough not 
Irivaiiably, found delicate mnKiea of acicuUr crystals in UicmJbimcn 
of t^is^ tlmt had been sat ujKin frtmi thr«e to aix dayo, wbicli from 
the few tests tlut 1 could aitcmpt^ acerocd to ci>nabt of mor^nn. 

When w© consider the occnrrcjice of fat in the different parta 
of Uic human body in a normal condifion^ we, in the lir^t plvcr, 
diveov^r large accuniulatiuna of fnt, vrliietip when conttibitin^ on 
iutegnl corsUlucnt of certam onpuis^ rarely dtaappeor cutirdy, 
even in the latent stasia of wMliii^ diEfCascc : in tiic next place wc 
oljserw, Utftt th?r« are parta of the body in vhicb tli« quantity of 
hk\ rarit'ii considemhly, being dtber exCraoMinnnly iinall or T«ry 
lar^c ; and rmnlly, that there are some of^is in which accumula- 
tmiis of lat are of rcry rurc occurrence. The orbit ^ th^ «yr attd 
t\\c heart appear to be the moat oonstent tcata of fit, for oJthovgti 
srt tyh^Tv& that the fatty tnatter* Burrounding the different partsoC 
the eye diniinith in all formv of diaenw, causing the eye-hall tn 
unk in the orbit, tlic ujckrt of the eye » never found entirely free 
from ^t. A tiniiiar remark applica to the hi turrounding the 
kf^r/f and |)cnHnUmg between its bundles of hhres ; and it would 
likewt»e appear that fat U never entirely absent fcom the wmwfa^ 

* llUiin-V Arrb, lAll, 8 Aft. 

t KiiiavlirUs^ ilcr l-rburuAictlnkMir^ B«loihdRU 1041. Eiil. 




rATL 249 

t^tktfit^tf tar tvtfy one irlio bu il&nectod lh?9« mascles must 
Ijave nolieed bow hr^y the tiuinaii he^ Ih fiirninhod w^ith fat. 

L&rgt qnantitmvf &iUi>ot coiistilutiiig no «3btnti&l &nd integral a 
putof Ui« OT^titf, fend o^n Ektmoat entirifly disappcarLig, arc pnrw 
ctpolly found under tbe ou/i' «nd in the cellular iiatu, uivoftting the 
iiuitcl«trin the intenitiee* of several of The larger mu^clos, nhout tliu 
ghtttti^Qn AewWof tiiefeet^aiidln the loneTiurfacc of the bandft. 
FaI ts freqncfiUy fo mid dc|^ost1cd hibac^ around difTcrcnf, tcn/touM 
|>To}cGt]T)gtM:!twc>en thccndaof the bones into the jr>inUi vrhercthey 
foira Mpeciftl acctimulAtione of ^t, knovrn by the ium& of the 
Hmxrmam gtandt. L^rg* d«po<itH of f«t arc griif^mlly fuund in 
the oMesfMoi, uid nurnmnding t)»? kidncya, coiLSttituling the 
fMcttitts a^ipftau* rVAivm, which u^imlty cotitninaabftrderfot. having 
a laj^r qusnitity oi in&rgitfin, than ocoarft in otJior parts of th« 
body, 

Tliejtwa/if ^AU/ U alwayn *o Inrgi^ly inttffpereed witJi masses 
of bU that full iirutDincnt brcnxbi fivfjuj-intly yield a small quntitity 
of milkt bdng cnJarged solely by the dcpoaition of fat* 

Tbe mmrr^»of tht bontt conatitVi for the mo&t part, of fnt, 
which not only reoMiiii uHdiminiihed, but tfl eveii not unfrc^urntly 
Wj^y augiikedted in vaHouv diftuatrit cif the bonei, bs^ for msUnor, 
in tftUxtnmicmfz^ T\\\^ iKinivfat in prHrctly ideiiticiLl vfith the 
ordiiwnr fat of ttic cellular tJaauc, excepting that it coutiuTia tome- 
what more otein^ es|)ecla)ly where there is onteomalscia. 

All other p»ru of tlie antmal and in^re eapecUlly of thr liunuin 
body, are penetrated by &t. T>ie Htna1li»t (juantily, arid iiidRed> 
uceaflloriaUy, not a traoc of fat u to he found in the puiraanarf 
iUntCt in the fftatta ptms and the clitoris, turd, if vre oicopt the 
so-^W non-flaponifiablo fiata, in the brain. 

Wr hare alrriuiy vpokon of the occurrence of fat in tlie animai 
Jhtids, T)ic amount tif fat in the Alffod doe^ noiraryniudi in a 
nonnal condition, and i», a<^cordiiig to UouMingnult'n numerous 
invcittgation»,* wholly independent of the amount of fat coi^Uuned 
in the food. The blood contains from 0"J4 to 0'3%^ uf fat in a 
normal condition, Hou8«ingftult found from 0"2 to SOJ of fat In 
the blood of do^r wheUicr iliey had |>artakrn of f<Hid ileficient or 
abounding in fal, and 0'4u in ibatof birds. Tiodcniannand Utnelin 
aliraya found the chyk very rich in fali and ita milky turbidity, at 
vcU an that of the lymph, i» owing to the fata whtd^ It bolda in 
tu^pention. 

1 wt& unable tu diseoTer any trace of Qouilc^'n ArrtiUn in the 
* Aua^doaOni-eiaerhyi. td&r.T.U,y 400. 
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chyle of a do^. The Tat which wa.4 eJitracted with ether ww oUf, 
whA not |irecijiitiite<l from lioiting alcohol on cooling Uid was Tor the 
moat port Mip^iufiaUlc* 

This itccdiA to coii&riD Schultx'ft obacrvation,* that tbe bt of 
th» Uood ta more co^fttsC^Dt than that of the diyle* uid it aMf 
farther be r^mnrkcd tlmt The feis of the bloofl am moatly aapooU 
fi#d or inca|mb1c of ait|)OTiiGcKtioii» while tho«e of the ohyle c offee 
apond to the ordmnry anlti af o:iidc of hjjyL 

The cxcclkiit invciftigationi vcccuily inatitutcd by CI. Bcnuftit 
hflvo nlfordcd tli« tnost striking proof that th« hu are dig— t>d 
hy the |iuttcrtntii< lluiil ; «\ r., ihnt the fntit Arc not nxtuoed to an 
rtnuUWc «lut<T» cither Ijy Ujc gnMric juice, or (as Brudict bdicrn] 
that he had fbund) by the bibt and thus Btt«d for rooqAuoa. Bat 
tho coiidnaion wliich Bernard would draw from an cxpeniiMMt in 
which ho found thai fut hud bc«n ourvertcd into f&tly ackla MnI 
gly[*rintf by tfw action of die puiicrifatic juice^ vit,, tJiaL id) fats an; 
converted by the procum of di^jestion iiitu glycerine and the <xuTca- 
|)cudin£ ftktty acids^ u ci>iitrovc;rtcd by the fact aborve rDTcrred tOv 
that tl\<i chyiu cvul:l^na^ in oocnpariMiD witli the blood, modi uas^ 
ponilied njtd but little saponified fat. 

Maryland and Colherg found oily and cryntatiinc Cat iii the 
lymph. 

The quantity of fat iii the human body vanea cooaklcrably aL 
ti^crent ytricdi of fi/c. Thua in the foetus we generally 6nd tio 
&t, Dxoopt a low amaJI iiuuu&t in the omentum nnd in die hiiiw* 
Infanta prcDiAturdy bum arc rounder in form imfn«4iaicly after 
birth thait at « subsequent period, for as their organism ia not loBy 
prepared for on atmospheric hfc, tliey soon become eooiciatgd, §»d 
loto much fat through the intettinal canah The cnnaDular facsQea 
of the heart and face Jtre found to be cof^ioualy fumisbiHl wkh hk 
tvii iit thi« early pcriuiL New hnni children arc in gcncnd tolenhly 
ip and roondialit and hare a con^derable quantity of bt d»* 
poMted under the ekui. The organum is most rieb in £ai chuivK 
^ildhood, but tliis de])Oi]tion of adipcM matter dimiuiehea with 
the derehipmiifit of the «etua1 functions, nlUiough it ■geui liicreMa 
nt A m^irr niAture iKuiod nf life, and then oors^ioUiaUy aoquinMAn 
CJICC99 never vbacrrcd at any otlicrage. ii^trcinc oldasegndvillf 
arr<9ta Uii» tendency to adipoaity until it ia oomptetely destroyvd 
by marctoMM ifmHt^ 

* t^MandarOmltliaa, IRM. & lit 

t Atdb e^ttte da «»^ 4)^. T l9,|>p.<Dei. 

t Ctuti. JuuTB. «f iurni^ J«ii' IVI3. 
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A nier^^ luperiicuil oomp«Tuoii at tlie »ert» nbovnt th^il tlie 
feimlc Oi^nbm coiTbuitu more fftt, and hiia & greater tetidency to the 
depoaUion of taXiy mailer ihtm the tniUe, aa iitdeeil b iiiuat evident 
frotn Uie rounded cutlinea ^ad armmetnciil eurros of the female 
figure^ vhieh c&ortot be eatiidy destroyed ereii by iniluoncos 
iDOAt inimic^ to the deposition of &t- 

We limS tbatapDciAl pbynolo^c&l ichtions give rise in Home 
CMOft b> an incrcasCt uul in others to & diminiitiorL of tJic fit in the 
wtuniJ orgnnwa. Tho* ftti cxccanrc adirit^ t^ftkc f^^tuat Jtincliarui 
pmrcnn th* inercue of fox, and eveti induein conxidenible cmat^iu- 
tion «rIwrrUie ecxml activity is c^f n rnurbid dianirter. Men nnJ 
aniniobi tiiAt have TM;L-n c:3uvtnitcd, iirt;^ uii the LoiiLraryi much tlla* 
pe»ed to bocoADc fat^ an nre alao ^rarovn who have ceased to oon- 
oetre. Maay male amm4U» oeoerdicig to Udler, leae the murow 
from tbeir 1>oiieft in the fte»wm ef hoat* 

It ja w^ll known thai. }^reat fzeujrruicir aetimly not only irTi]>edQS, 
but eren utterly arrcatd the defm^tiLion of bL TUu9 the Re^ii of 
Uic Arabs, Aad tli&t of all imtiotia liTJnfi tn « state of raturc, aa well 
ai of oinatwiUi siiiiDals» eocktaitia arery amall quantity of fat, while 
oiTilii^d oataoiu and the dotaeatte aniEHiibi reared for purposrn of 
food are^ i» general, ranch fatter, nwiti*^ tn their InconAiderablc 
mumlar activity. Moot pcraoiia urt famiUar wiL^i the fact tLat 
bonctt boDOme ciucb leaner in aurumcr even when better fed, aad 
that Ihey ftoon ^ow fat ia theainter. The >v]]aLe art required in 
factaniog tloniestic aniionU oonsiite in suflTering them to bave little 
asercbo and good feeding. 

We have daily opportunitica of noticing the infiacncc exercised 
by /m^ alone on the depofiCion of hit; and the degree to which 
the tfjnptram^Kt and conrfr/loM t^ the mind aftcct the corpul:^cy 
or mc»grenc*«« of the human body \% too obviou* to require fiirther 
notice hcrr.* 

Kvcry pliyaiciaii is bmilior 'niUi the marvcllotia rapidity with 
wl^ch fut di^apjXttn from the uriimai body in ai^ute ua ^ell xa in 
ciiroiiic di^axa, aiid we would here only refer to the fact whtch 
tuidoubtedly ia well known to many pliyaiciuTui, tl]»t tubercuIuiiH 
very frequently induces very little or no cinacialiiiUf ovni where 
the pulmonary tiaaue U already in a great measure deatro>-ed« if 
the di«eaAe be aoeom{Uinied with certain forons of hepatic didoase^ 
aa Tatty or nutini^ Urer. "Vhe eoiaaiation Is often ao irtconni- 
ileralile in iheEAecuea, thai uiiy onLMiut ai-quninted witli the pbyi^ical 

■ Wc nuor itfa <« ihc fiml fulumo of lliUlcrS f^itmtmia Pitjuiohyi^ for 
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fUngncMtH lit tlie itiivettiie, wtnilJ 1m cum^ttetetj (li:«eived as to il 

it appcQn noirccly Tiecc^nury to n^mftrk tlittt miSk containp m 
lurp«r quantity of fat than iny other mumul fluid. An ftTvragc of 
2'9J of fat hoA been found In wotDftn*^ mllb, Tliu lubject « 
however curijfiilc*r mere fiiUy in tlie (tt^coiid vulumc of thU woHr,' 
wlicn wc purpoae tr^Atiiig of the incrtavs e^id dinunuUon at thm 
ffit contained in the milk of dificrant aiilmol* under different 
pfayricdoginftlandfinthologicAl rclatiom. 

Since Gliicfbock's obBcrvationi, Rrt^ntion lias been directed to 
. ttkequAiitky of fat conljuiied in pn^t which has rrei|urnUj be«n 
found to ftnaount to 53- 

As wc havo alroody rcmaikcdi the fat in tho bitjcd U motdj in 
ft stato of Rnponificfttif^n ; but in in«ny diseaaes^ the bbod lw» lironi 
ohftprvctl lo rontflhi Inrgr i^iiEintiticji fif Lininponlfied fat. Binev «V 
jiiirpovc riilniiig more fully iiito tliin suhjtrct when we proceed to 
the consideration of the morbid conditiona of the blood, we will 
here only observe, thut atthuuiihi tu ut fcenerolly »appo««d, the bloodj 
cfdninkbrdft frequently presents Lara;e HCCumu1attoDHofft««fat,tbii, 
cinTy Licr.urs vihi-re tUcm is i^eady aoine liepEitic dinnaar, aa tjt^ 
iiu^noe, xniriukr livcr» whctJier thia be a mere lecretwn of colloid-* 
like exuibtion nccompaniud with decrvoae uf nize in the liver, or 
that «ptxrioH i>i j{rKn\Aap diseaae in which %cmc Kit the he|i«tie 
lobuleM prevent scattered cells in61traled with fat. 

Paifwhfffitral tiepf/riliv/t^ i/f fif, t\lYieT tree UT ent^kuml in rella, 
oontr moat frc<tueiitly in the Uvtrt but abo in tlic tutmfyji^ the 
tpir^9f in panlyivocl muscUt, in the kfirrt, and otiier arp;ans, and ; 
oooaaLonally (eneio«ed in icapxtiLe) in eivi/rttd tumovr*. Thia^Uf { 
iiietamoq>husi4 (a« it iv f^rmi^d) of Home of the Of^ani, will bo ap^- 
i'ially t^oTLihlereil in tho tliird volume of thai work, in our mnarka 
on the individual tiMUca tind orfana. Ic irill bo autfiderU at prvand 
to remark lltat t1ic«c socaUcrl (ntty dc^encrvtiona of orgvu oecw' 
cither without nriy previous e^xudalicnf hy the direct deposition of 
fat in the liRnifx, the c^-ll«, or the angular uhieup, or, ^aa Indeed la 
more frequently the gim^*) aftrr rcatirption of tlie ph jdotogioal ] 
or pathological tiaauea or ozndations, arc deposited in Ihar pboEbj 
lite latter caao ocvura in ponlpiv af munclca, when ihof haw 
mnderi^ne fattjr dogenention, and tn o»teu]}oro«ui and oateoaialaciat 
where the bones, rendered pumujt hythe rris{irptinn of their mirkersl 
and organic parta, are loundf u it wi'ir, iwiinnHn^ in fat ; a aJmtWr 
proccaa may oecur in the fatty dej^cneration of the xpWn ami Um ' 
kidncysi which many bare ntteni|)led to explain oa the thinl aCaci^J 
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or iadenlj a< the ciaendal chnncter of Bright's diMa&e. The 
cnd»va<ir to »|iltt£ii Tamil fiathologicU process&t by a peHect 
mctamorplKHti;! uf jUbiuninoxiA uitl filirinoui rtutlAtitjna inU> fftt, 
(thnt id to aftyi br & <Urect rauUinorphoniA of titc protcinMrom pounds 
into fkt,) b purely cbiinerinl and tinstipported bf Utc tih^hte»t 
proof. 

It u fiiriher an undaiibt«1 t%ct thnt in many c&lis^ vliAher 
thcj- be cooatitiAeoU of pbTiiologkul tbatic^, or producia of jiatho- 
lofticftl exudAticmst &t occun accunulaU^ in Ur^ qusntitie)^ 
^pttriiiguiMt<trtho form of vencl^) or more frequently of i^-ntntilwt 
ts in tb« hcpMlic cttWn, in the granulaf ceIJa in old apoplectic 
cyats ui(l tti the anaJogoun cclU in the r)[pc4?loraUon in conJtnneil 
ciifonic ctttatrrbt but it ia incorrect to suppose thot all »trongly 
tin^d, jmnctiMtcd t^nmulor cclUi oontxiin much fat : wc vrill, how^ 
er^r, pOKlpoiw uU further conwidcration of thia subject to tht third 
volume 

We bare tio iiccvtnitc i^hacn'ationx rcKurdln^ tlic qoanttty of fat 
contained in the /acts in different diacaKA ; and 1 vriU here only 
remark, that I hvrt alvav» found fut in Uio normal excrements, 
bat more eapecially In the tto6i% in diarrhoDa ; in moit of thecaiieaj 
in whirh obaervadont have lieen marie refpinJiiig an excess of fat 
in tbc fcecTft. we arc unable to determine; wlicthcr iu increoM: he 
ovon^ to tJic food, or to fatty roedicineSi 

A£rm marf^rin-like fet,bAH bi^cn frequently noticed aapreaont 
in die excrements of diabetic patients (Simon,* llcinrtcht), but 1 
bave never obw-rvwl any drcidcd incrcaw iti the quaniity of fat in 
the f«cea id diabetes; and the diachoigc of tt^ by the intestines, 
cannot therefore be re^ardo^d as a conatant nymptom. 

It in e<iU2l]y dii!icuU to futm a C[jrrei:t o[>inion of the qiinntity 
of fat in th« vrtTifi. Narelianre it to be plotwci on tlie older ob»er- 
vatkina, since the preiennr of fat in the urine wax at tliat period 
oAen diognosed, whenever, in connequence of an alkaline rcnctioni 
the mine wax covered witli a poLliole; tbis was regarded as fat, 
ohhou^H connntin^ in reality of nothing more than earthy mat' 
ten. Where the mierofteo[>e nhowa fat-globulei Sn t!ie urine, they 
frequently, in tromt^n, arise from the external ;{etittaU. It is only 
in tdow fotera that I hove been able to con&rm tlic oEd Wcw, and 
often^ but not inrariably, to detect fat-jclobules. In the urine of 
pregnaiU women, which contains the ao*called kycHt^n, 11 hare, 

■ Dcitr. Ed. l.aioD. 

t Ulur'i At^Ii, Ud. g, ^ »ork 
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howrvf r, ftlwny" oIwptvwJ n soft buitpry fa*- I hnvt^ n^rrr m« 
with true milky, or chylous urine, whrrc Ow torbiilit}- uiid oolooi 
wcrr owing to the prcacncc of fat ; for this >pcde» of vrine wctaoj 
Ic owe Its peculiar chfiroct<;r to n large qunntity ct ptivcorpunrlo, 
hold in fusfpcniiian, which in alLtbe rjtBci 1 exftmtned, i>rt^'itiatod fib 
lltT kiilnt^yK, Mn\ vprc. not di^prndrnt nn rrniml l^otHi. WlwfV 
milkr urina hnx been found to cnotaia & large qtuifidty of &t, it 
inii^r be oB-itif^ ai in llnycrs ciiAc*^ to milk that bad bc«n purpotU*! 
added, in Ofdvf In dccvtvo the phyniciau. * 

It would be wtry impotx^aXt In rHVTefi«>e to the diapiotit ol 
Bri^ht*B diaeaitet If we ('uuld runirinn thi) conjecture ftil vilir-hI hf 
Op|>ol2«r, that in ihu diseaAe* at any iMc when there ta fiUy 
d^noration of tlje kidnftys, the iirin# contains bt. I havr, unlor-| 
tunittcly, hitherto bcon unable to confirm tbi« conjecture, fnr «T«a 
whnrc- n jj'wr/ mnr/rm ctaminAtion Hhovrcl drcithnl btiy degnvrm* 
timi of the kidnryK, the urine exhibited no mjcnttcijpic ftt-^lDbvliM 
nor did thcetlicr extmcC any trace of foL In one coMonly, where" 
the urine reiDOvod from the bladder after death, oont^ncid the 
well-known ei>itheliuin cyhnders, could 1 discover fot-glolwlea. !.■ 
ctuiuuL concur with Virdtuw bt hia opinion, that the tiion^f 
tinged opithcUum of the tubes of BeUtni containa fat, or that awh 
collfl are to be rcffordcti oa cvidcncea of tbo exutcnoe of htltf , 
degeneration, ' 

Ori^^ — When we ccu&ider thnt rrgrtohlc food contaliu a 
gnater or 1e-»Hcr quftnlity of fnt, and tlukt vre find large yn tii tie x^^ 
tiie noit ordinary vc^ctAblc fdta accumulated in the wnaol «r|Bii-*' 
i«oi, wo might be diipmcd to infer thnt a r<^c<Aablc diet voa fuUy 
adci^uiiteto thenouriihnieiit ofonimoUf idnoeit hiiheen dioco^-em^ 
or mtliur driroiiifctratcdr t^iot it cimbiin^ nuilicietit rjumitkiA c#3 
ulbuminoua itiab&UiTicCh to coiuiicnMitc fur the wootc of tlie nitn^ 
f^nou5 tiMuoe* Tlii» ricw ib doily oonhrtned \vf anatoraicfti w wcU 
OS purely pbybiologi«al obtwrrationt and experimente. Srv^J 
farmer U well aware thnt cowh will yield roore bvttv wbenlDefW 
upon food abounding in laU tlimi when kqit wi Ibddcr de6dcMt 
in that ingredient, ftnd thtC to niaj ecuono, wlien pbuiti contM 
lew ftity matter, cov^ alihoui^ yieldii^ lufo qwntibw of nutk, . 
gm feet butter thnik in dry BeaBorkft» olthouf-li dudr food mvf b« I 
rich and good. If two orgfUiMiifl,rioiilarin all reipenji,>nd under j 
umilor reUtionOf pnrtake of food illireriiig in its qnontity irf fai, j 
there will be a itifl«rcnce in the depoaition of fat. It cannot he * 
doubted that n lorec portion of the fal« pouu from tlie food krto 
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tlis blood', we need onljobiefTe thechylewhcn \h^ food has been 
of 1 ffttty dunttTlcj, t(i convince ciarsplres. by the presence of f»t- 
roiclcis tluLt iL ]u%s been ccnrtrted into a p«rfect cmuUion, vhiUt 
it will prcaent onir & ati^ht tuibidity front the prtracncc of lymph- 
cr colourlem blood-ooq>u»cle«» when tht iood haa cobtaiiufd but 
littJQ fat. Botusiit^talc^'even <acc«€cied, by a seriwof inffenious 
ex|>ertmentSt iii ihoving UtaI anty certain quanlitieJi of ttu pxBiied 
bi a givdi time frc-ni the intcatinnl cnnnJ iiLto the general svHlrni, 
and tbat UiccxccKiof fctt vnadiachArf^nrcban^CfliriUi the cncrc 
ttMitL Tboa he obMTwd tn tlie caac of dtK^ki^ that a duck, vrhen 
k«pt on the (attest fiiod^ rutttd nut unmilntp mon^ thjin 19'2 t^ram- 
nm of fai in twentT'four h>jurt (or 0-H of a gnunnif; in one huuf)^ 
from the prinut wt, 

A flbarp coat«tt haa been obttinatcly muLntoined dnrin^g* the laat 
ten yeaw in reference to the qtiestion wht'thtr iho animni organism 
doeft not poneas the capacity or ^n^rauiig the rajuiwitec^uandty of 
bt trxxn other outiicnt aobstancea beaadca preformed fnt, DnmaSf 
BotuainfautUt and «omc other French enquirers,! have cTKlca- 
voured to ahow hy direct cxperimnitSf thai herblviifciua antmala 
take up mifliHpnl fat with Ou'lt ftmd, and ihnt ihe atiimal organism 
tiaa therefore no nerd of gciteratinjjr fat; while Liebig and hia 
■clicHilJ li«ve arriTcd ot ft totally di^crcnl conclu^iLiJii from ohxerva* 
tiKtnn of a precisely airoilar chanctcr- For as they foiind that ctf 
tain anlmfdfl coi^toined more fat, and di«cbnr^ a Urger quantity 
in their milk and excrrmi^nlSf than thry hnJ nhninrd by their 
foorl, tiicy wrrn led to ttie conclujiion that tJm unioifd Ixkdy inu^it 
pcaacai the property of forming fat from other organic aubttanoea. 
Tho oontcaied point unfortunately Ion;* remained undecided, linoc 
the two parties lUdfered in their idea of tJiat wJuch they termed fal 
in the food ; the French enquiren regarding rut iaU ali the matbera 
that can be extracted from planta by e^ier, and Liebig rea^onnbly 
cnoiifh ooDndcring those naattera only as fata which ponacMKcd all 
other properties of fata besides that of solubility in ether* Licbig 
ipp«aled In aopport of his virns to thr expenmenia tirut made by 
HobcTp and aflerwnrdA re|iciitcd by OundclHcb^ am) vrliicb nppnared 
to prore tliat bees, w)»cii fed on pure aitgar, art i:a])ab{e trf ^ene- 
n&ag wc Subsequently, Uumaa, in conjunction with Milne 



■ 



* As3u4«f1uiD<«tdoP)iyh3 86'. T. IP.pp. IIMA6, al T.tt, pp. ;3<^;aa. 

[ ivnu. IB C'Oiiipc. n-nd- 'I', lit, f. si.^ ; htj^in Ar^t (liupAiln, in Oompl. 
rcud. T. 11^ p. 7^7 ; LclclUirr, in Ann- th (.-liiui, ft tW Flijt- n 8^r, 'l\ U, p. 4A3. 
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Edwar^Is,* found rea^oa to Micve that h<VB ranrot he fcd for wvy 
length of timi.1 on jmre c&n^tiugar; Tiut ihat whm In] ujtuti llir 
honey xicl^^cd b^ thi» AugaTt nblcU cont^na & Tcry liUle wai. ibty 
were nbJc to produce tiiAt siibstencc* BoUMingiKilut PcTftoa«J ^nd 
oEhcrc, hnrc «inc9 thnt pcriofl coni-irccd thvoutthr**, hy rtpeMed 
PH|]<^rimrntjionp:g», ducks, nndcown^ of the carrectiim of Liefaj^a 
TiRW, und therefore thi« long-eonlMted que»Uon xmy now b« 
regarded i» nt rest. 

But it roust not be forgotten that theM experimcaU hftvc oitlj 
1>eeii conducted on the uttitiiiticiiJ method (thtt It to aj, by & oom- 
pjiriKoii of the qunnlily dinch^nynl nnd tlie (juaiilU}- IbVimi up hy 
the organism) ; nnd that tlicy cuniiot tlicrcfurc affiint mon: tbjui 
{he general demontitration that under m&ik^ relations, fat must be 
formed wilhin the uiLmftl body. But tho following qucatioiu vtiil 
r«i:iaio imsTisweredt Doet the nnimsil body continue to ^xercue 
ilA projiicrty of generating fat, when a BufTicie:nt supply hui b«en 
conveyed to it by food ? What ia tlic true scat of the formatkio 
of fat f And linallyt how, and by what prooc*s, and in wbat dMS 
mical proportion, U fat formed from ttnrch cr oitrogotiow 
subntftnoev f 

T\xvi tint <jucAtion» as to vhctlier the organinn ermMtanify rxrr- 
cUes Ht powrr <}/ formhjfat, doca not adn^it of a aolution in Uw 
present atatc of our kntjwlcdjfc, nor until a ntiafaciory a iit w af 
can Im given to the two other <]uettioni. If Boimtngault'a nrw 
be onrrert, lluit tin? nrdinnry vF^r?1&}>1e nobitances luntaln lofli- 
dcot fat b) cuiii|)«:isalu fur nhnl liu l>ccii loAt Uirougb tJic func- 
tioiia of Lbe aniroaL body, vrc might infer t^at fat vould only be 
generated from other ftubetancea when the food la deficient in fattj 
matien, or when the supply of falty food i» inade<]Uate. It may, 
however be argued against thia telcolngioLl view, that if the cdq* 
ditions for t}ic fonuation of fat arc once prcacnt in tbeaniinalj 
ot^niaiii, tbia proccaa will probably continue in opcmtion vitfaotH 
reference to the plufi or minua supply of fat. But many patholo J 
giol |>ben(]niena nppenr t<j show that tliix pnjcvM may tit womtth' 
cases be abnormally eaocsaiTe, 

According lo the \\cv-% of Lii^bi^ ^ni^ Schcrer, in whieb mnalj 
ofMcrvcn vow ConcuTj the acal of tfte J'tfrm^titm of fiU b to bt^ 
aouglit in the prima via. Thit tiypotheaia is not, however, bved 
on irtrtct proofj and ila ralue {jrvaitly de|>eii(hi ujiun iIm* origitt «« 

* Aaa. da Chisu el d^ Pby*. S 8^r. T, 14. p, 4fm, J 

t Cccnpt, noA. T. sa, p. iHa. I 

h I lUd. T>l,^». I 
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ikUribnUT lo firt, ntuiu4y« whether wc derive it from aJliumincjusj 

anii Uwrefbre bitrtij^cncmA sab:^Aiiccft, or fnyrn s^tnrd], ^u^ar* And 

odi€T non^fiUrogenous m^itlnn. \acU\^s nuthorlty hnn ^i^tn 

ctirrtncT to the lBCt«r view, ntthough il ii <>|>poHcd by nthny pby»io- 

* lugMTsl facU. Fiir if fjit itTrt fnrmrd in the ^rnrn/F mn* from ib^ 

Btorch of n^retaMcflt the trhylr nnuM c^nlmin niorr- fnt ftftcr u 

Tcgcteblc tli&n ft faltr animftl tlict ; but the contntrj hra invBriably 

been ootic^ tti nil the obi;rrvatii>n>i mticlo (m th\n nabjcct iinrc the 

experbnenUofneilcinaiiniindGniciiii. ]li»uKiingBuIt* moreovef did 

iKrf olwfjTrt! any iriKUinri? in hi» rrrpnt. ciprricrn'nU nn diirlts ^n 

wbfcli t!ic &t nonUiim^ in (he intc^finnl contcntJi, ivan iiicrv^Atrd 

by fieedinc tho biriix an atorcb or ^vjghr» nUboiie;h such mofit have 

been ibc cnoe if a mctamorphonK of tbi^ftc nubntaneni into r«t 

OflCLUTKl tn t\i\% jjart i>f the flywlom. Thnmiimt waa aUo led hr 

b» rj(|irrimi^nta iiti Uie iTidiiriic'c oi dilFi^i^nt kinds iif food on 

the prtiduction of Ditlk oiid »u^r, to ndopL the o|>inl(>n tbut MJgar 

bikd no |>art in the formaiion of fnt. The occurrence of bydro^* 

nous jC'isws ill ttid intetftines, nnd the well-kiinvrn fi^t of tbc 

redtiPtion uf alkallnf sulplititnA into m1phidc« during tlifi prvM^Pin: 

»f ()i^-«lrarL in lire tnlt^lEiml irarinl, mi^ht iii(k't.'d senm tii nlTont 

ion»c grmiiidA fur (he [x^siaiblr, irdactifin iff Llic iiubhUitn'n r<m' 

t^nin^ cubon And the eicment^ of n«tcr. to vhicb we i^^ply the 

term aTbo-hytlntevt vie., starf^hT migc^r, Ac. ; but until »upp(>rte<t 

bjr some conrliiftive ui^denoe, lhi» view mint be regftrtkd nt 

neftreety tetiflblc in (ipptwitinn to the fuetn rrftrrtd to, H. McrkrlJ 

ftitfi indeed Ird (■> i^rhrve, feoni >onie cxperimenU mtulc nn the 

subject, that sugax wju tbrovn intn n nort cpf fermentation by the 

bile. And VM thiui eonvc^Tted into fnt ; but it hod cnenpcd tlie 

Attention of Mw^kd; who re^nrdud every iub*tmice th^t diiKulved 

to ether m a fnl, that hU eiherial extrmet rontnlnetl nat only fat, 

but all the pmdueti uf dec^ompo^eil bile MduMe in t^fJier; aiid the 

reMon of bis obtoininic a larger quantity of ethcr^xtract when the 

bile WAJi deoomponed by raj^ar, thnn when diseotcd without suf^r, 

Wttfl vimplv in eonie^uenci? of the presenee uf ihu luir^r^ u'liidi I'ery 

'rnieb promntL-H the (irconipoMlLon uf tl»t? biltr, iind the forrmtiun 

of pmliicU omily Miluble in eUicr (namely free biliary acld^.) 

Il does not, therefore, appear from tbe f^ctd already eAtablislicd* 

ih%i fftt m (generated in the mirAtinul eanal from lu^ir and tt^rch, 

more eitpeeiaUy aa theve tubictane«« would ai>]^ear frotn Bmm- 
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aiD^bk's experiments, to ht ton rA|)k(l)y abM^rbed frocu Um^i 
iittcititinl cftnol to »Mov of tiidf being ftu1>jfctc>(i to m fnttf 
fcrancntntion. 

Liehigh&smdvanc^cl an hvpnthcsb^ that fat mftyali^itw fomMd 
Jrtira Jiitroifrnnu)! rlnnmls ofjood; nnii Thin view imvU ftppwr to 
acquirr iiuppoit from tliu o;(|x^riiniciit:i mAde 1>y Uouttingvilt on 
duck.^. For the httcr observer found thst when thcM bird* hid 
been fud on nlhiimor and oisc-in, conlainine; little or no fat, thcro 
u*>k alna^t more fat in ihf^ir intestiitnl contents than vihen Uht^ 
li»l r&xti-il for hny U'njrth of timr, or hrf*n fei) onl^ cm dfty, rtiirch, 
or A^ignr. Unlc^w, tlicrvft>rf, we woubl fnAttniC (whlcli, indeeilp 
tiAV« no authority for doingtj that fnt i^ accreted in the ititcstiivl 
ctknnl after the one of nitro^enoua HuhRtmieea, ttg must MlmH, froto 
the above cxpcnmentsi, that ti portion of ini tnnj hr i^enerAteid in 
thr ftrirrup (tjt from nlbiimrn mnfnimng no faL Tt mait, ImwrvfT, 
1>c iibMTveil, nn the one haiktl, tbal Uir incmwc (/the fal in tb« 
intr^tinal cnnnl, ftftcr the into of albuminoiw food, ia rcry incxm- 
«idcrnhle, antl on the other. Hint the expcnmctita are w few in 
nuniher, tlmt we have not q^itHcicnt d<iiJX for tbc KtitiitfMtoiy 
tion of wt imporlflnt a qncKtion. ilut it t« rrry pnuihlp that tho 
dign^tJon of nllirrgenoua fond may he nceoinpiuiied hy a gmUfr 
Ttrcretion of bile than that of iion-ntlroii^enoua aubitnaco, and tiiat 
tiK fata Eind prcducti of deet^mpoitition ol tlie bUe. may ka\-e 
liicTOaHed the etb^^r-vxtTW-t of the eoriUnU of the inteatmc, in the 
abovo e3;pminenu. after the u»e of hitrt^noua food. ^Vii liaa 
)tern already olwL'nvH, the »olid i-xrrcmenta pR«entt«l Hcnn^clf 
any Ttsi^tm of tbr Inle eicejit tJiaete whidi are aoluble in ether. 

Since tJie ohore fncts <lo not. as yot. juatiff ua in aaxwtmL' tful 
1l>e fteat of tha foniiation of fat tnuat be «ott|;Ht 'm thejmmd- i-i^, 
«rc niDKt tiurn to the prooe^fiCK at work in ihe bkwd, UMkaa, indeed, 
wi* freely i<vnif«^ that ntjtiiing delinita ca», at prcwia^lM adnnced 
on lb in suhjivt, 

Tlie tiiird <iuestKm, aa to h^w fat la formed frooi other sub* 
atanceti, would next enf^aj^ our attention, if the preeeding conaklei^ 
atioik^ did iifit lihov: tbnt «« are entirely defieieiit tn t)i« moLehalii 
nece^wary for tiflVmlinj; a aalinfaetory aiisviier, For^ ao lofij; a« mm 
are ignumnt of ibr grouirih on vrbjch a prueeas ta 1»aed, ahliuugb 
«« may Ire ttcr|tiaintcd wilh its indivirlual factora^ we onat 
defer nil idotk of a «o*enti&c cxplai«at)on; there U, bov«trer« wi 
(Icticicney of imaginary ichrmea to explain Uie foefnatioti of Cat 
from au|;ftr or firoiagn. Support Itn bean borrowed frmn the 
«oiiM.'«rhat irrelevftTit fact of the butyric Tcnucntalion uf 
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and rtaroh ; but, mm vt hdivt a]r««dy ubserreil, (p. i3f) thura arc 
no groundn lor r«cl:onin^ butfrio acid ttmoiiK ihe fot«, ami the 
focmaikici of mcfncctunic, aortic, and fonntc^ jlchIkt ^^^y j"^^ '" ^^^^^ 
be rf^prdctl ai piuccti«u of tlie f(irni4lzu]i iif fat, as ilmt of butyric 
Aci«l» Wc ATCt tlicfefora, for Uie preaent, conttr&ircd to rcjpuii 
thu viov ftA A mere ftctiorit iUustmted 1>)' chemical syiiiliols, vince, 
whatcirpr <*ofrobo nation it may nc^uirc from futurt* ^ipcriineuts, it 
IS at pm^iC vht^lljr devoid d all itci«iitiltc aupjHirt. 

Utes, — We iiwy regard tli« a]>]iliiaLioTi of fM ui llie uTiiraal 
body u conducive; to aiechonico-onatotaicAl, to T}ltytiico-]>hy9iolo* 
gicftl, and chcrnico'phvsiologu-al cbjcctx. 

Th# UK^ of the ^Rt d«{>out4d in the areolar tissue of the animal 
hody »r* fLfmcist rirtircly of a strictly jiliyMCAl nfttuTO. If wc reflect 
that Cat ia nwatly found in u fluiil Stat« daring life, wc iihati p^- 
ccivc Mroc of the moH useful propCTtiea which thia coriditioii im- 
parts to the animal body. For altJiongh Tat i» enclosed in separate 
layera and celU> it poN«>f tuc^t to t>rvat a degree of mobility ns to 
propagaie prrxaurr f^imMy in nil dinrtimiK in the tkumr- innnricr ar 
water* Every phyticist knot's Lliat a l>iaddcr jierfcctly filled wttU 
woier CAa>liot bo brought to UMaonc any given form without burst- 
ing; hut wo know that prcsnurc applied to any part of such a 
body vtll be ei|ually propagated in all diTectiottt, If, therefore, ive 
snppoae a number of sucb htadders to be laid side by ftide^ereloscd 
in « Ittrgor spau:!;, anj that ive pn-^a uue of IJiein. ihe prmaunr tJius 
applied nill l>c propagated to all the othera^ a.i:d here we ha^can 
iltuatTtition of the nnifornt dilfouion of external prc^ure through the 
wliole adipose tissue. But besides ihe protection thus alTorded the 
body from exreronl shocVs, it is further guarded in leaping and 
bUinj^ by llie lliiverataii ^Unds» whtcli |W^eL^at1^ i[it<i th» juiiit% amd, 
receiving tlte bbock. |>iopft^fit« it over a lar,^ surface^ by which 
it* violcnee at efioh indiv^rdtjnl point must he very niuL<h dirniPiibhcdi 
Sudi waft the object of nature in plaoing layers of fut on the soles 
of the feet, and the tuberosities of xhc Isehium; and thus the 
dep0>at>oiU( of fal vtTr6iiUsdetoaii«u'«*r tbu ^xjrpuse uf wali'r-cuAliiDiiA 
uid other iiivezUioos of man's liiKeauity. for the pruniutjou of his 
ttM and oomfort, 

Hatler was the lirst wlio dreit attention to the extremo 
utility of fat in filUnj^ tip those inTerstiee« ^thich niu«t imavoidnhly 
exi&t iH-tn^n mu«t.-]efl, tiones. i^e^sels, unil nerves. The bodies 
of children and women jfriiictp^Uy own tbeir rounded forma 
b> the deposition of fat in tho ■ubc^utancotui cellular tiaiuc. Tho 
extreme n>o)]ility of the Aep»mtc oigara and parte of crganB is 
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fiimtily (iwlng Ui t1i<? Kiim<? mitn(»; nnrl in r-vcrj pnrt nf lli<! httdj tn 
wIjicIj g/ralcr or lew dc]Hi»ita of fat »re met with, naUirr k[1|its 
to hnxc hfiti 4 tiimilnr object in vicv. ilcrcc f^t U fotitMl to 
remain the lotifc^t in tlic porta where it U mott neodcd, 9a in tbOt 
heart uid in the orbit of the ere. How eould u> eornplicateil a 
muAE^ilnr stmcturr nx thr licjirt movr witK frrcHom, rftjw, hhiI 
re^ularitTf if tlie tntcntticcx ftirnirc) hj the muiKTular Inuullea often 
coTttmotinjC in oppovhe directions were not filled with fat, and if 
the veaa^U })ruoe(^4lni; from them were not completely endooed in 
ftt? How would the mujtelcn of the eye, nnd indeed the eye ilsdf, 
act, if we <:ini\t] rrmuve nil the fni from thr (irhit of the livir^ 
lubjcct? Deprived uf UiU prntcction, the hlukIcs mnild 1j«.vioe 
un&ble to di>chiu'Ee their functionftf the optic nerve uouM be com- 
preAHedr &nd ftif^ht utterly de»troTod. Thus, too, we 6nd in the 
rounded abdominal cuvity, which in tmverted by the cylindricd 
inteMiinal eariHlf tli&i every t^»ure and interstice a filled mp ^th 
futty niaaaea; In the grcftt umcntum, in tlie meaenlery, utd tlia 
appatfikct epiptotca. — wherever iJiere 10 an interstice — we find fiU; 
ftnd it ib moftt evident, that by thene nteans all friction, and every 
violent ihock» are dimintHbed, vliile a free periatattic movement i» 
awarded to the iiiteattiial canal* Tlie lower pari of tlie pelvia u 
«apeclally furniftlied with fat nf m> yielding 4 riutuie ta i*j (irniiit 
of the orgAnsof excretion contained in it,bein^dilatcdat wilL Ham 
different would he tlic appearance of tlte f^cc if all the Eat wwe ra- 
nimed from the muKelet and from below the nkin! The fat whtcb 
ainmilKs Uie liuny eDrnrrsand ATi^les^ and the narrow mnM-lt^ uflhe 
faof^ U Che cnametJc employed by nature ta atAmp Hvt. hvnian niun* 
tenance with the incompArahle inipreaa which csialta it far above all 
the lower animaU. A waiiW physit^al uac tieem» to he ei^italty 
apparent in the depo»itioD of fat on the eitremitiiQ*, ftltlkottgfa 114 
preneTice inny there he sub^errient to other purpoaes. 

AlLliungh we find but litUc fat itt tlie cxtremitioa of 
who arc accu»tomcd to cxcrciac Uieir muKLei atTonglyt iJm 1 
quantity present is yet suffieient to effect the p«irpo<«« aJrttdy I 
indicated. | 

Fat, wh«n in a fluid state, in niorei>ver a very ^ti combtc/ar qf 1 
&ra', Tliis property of fat haa been most wondcffully employed 
by nature fi>r the protection of the animal body from the injurioitt 
eilcctii of cxocAive heat or cold, and of rapid oltemotiom of tMope* 
ratane. Every one acijuaint^ with llie propagation of beat Ift 
fluid hodicn, will iMly perceive, tJmt by the dUtributinn uf te itt 
»mall cclb and loyen, by whieh the nainp: and falling of the hctttcd 
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or cooled SqmI is iinpedc<I, nature bns most perfectly ejected tbe 
object \i\ view- W« surround our stove« witli alasiiant air, m order 
to reUin tli€ hc« (lb much ax po«tib1(* ; Hut thU object would b« 
far more perfectly Rtlainrd, if we rmiM rnnluir the nir iit tlip nal^ 
jui^nt aJid Mijieriiu^acd Luycrt of to betd o conducting mniiuiu &« 
the collular tissue* When wc consider the enurmous qiukntity 
of ccUft lillcd with hit which nrc frequently Jcpoaitod under tlw 
ftkin of coqiulcnt p«r«on4y w« can scarcely compn-ht-nd how an 
otherwiw henlcby indiir>dufll could die from the- ufTrrU uf cxniwtlve 

TbuA WG £i]J ibit llie wrhok ubdoruf n is filled nnd covered with 
&tf for the purpose of miuiittLinlfig thut equable temperature 
which ift requisite ftir tJie due perfonuanoe of ita VAriouH chcmieo- 
phyaiologirnl prorfHei, the adipose liwne nf (hp omentum 
actiug u a A|>Gcifkl pcotcctioii tu Lhe hbdumiiial viacera- In fur- 
thexance oT a «iRiilar end, the female breasts arc Largely supplied 
with f&t, sificc, frum their c:tpoHed prrattioTi, thr^c or<;iina itii^ht, 
without such a prottetiuh, readily bi^come iml^tted for their normal 
functions. The le?tiele», on the other hi^nd, contain no fntj nnd 
the •crotuni very little, ber,7iu»« ih*rsr urgiinx miiAt b(? kept cool, lu 
we Icftru from the bad reaulu fulhiwiiLg the non-deaceut uf the 
t«stides. Animal lieat could not be mnintiUTicd tn «o oquuble % 
condition in the body, if all tbu organs — every part in which a 
m«tan>orphofiTH of tissue oeeura — -were iiot enveloped In fat- Do 
wc not obsene how eagerly plitliiHit^ul pHtientN, (.tjnvalescentis, and 
old pcraona, »e>ek the warmth of tlie nun, anil how eimimUd ant< 
VMb delight in baakin^ in itd r^p? We should probably al»o t^ke 
into con Hi deration the ^act thiit, next to waiter, Hi pos0eHFie» the 
greatest cipaeily for heat, und lience a very comideruble quantity 
of ticat will he required to triin^tridr. ivunntli throu^li the fatty 
lOTcatment of the body- An a pnjuf Umt fat |)os«;a^r3 tbesc uvrful 
propcrtjca. we may refer to this practice common alike to the 
nations of the eictreme north, and to Hvs inhabitAnta of many 
tropical laiTd^^ of anointing tlie skin wltli fat, in order lo guard m 
the une case a^inU tntenue culilj and in the other o^invt oxtrcme 
he&(, 

Tlie rariouA uaet arifling from the low upec^c ^nvU^ of fat 
acorcely require [Comment. It would be almoAt impoHsiblc to 
iwim without fat, and although tt might he ndvAucod thatfwimming 
\\ not a net-eK<iLtry fwrulty of the human Ixwly, we shall readily be 
diit|KJ3ed u> adtiiii tlit utility iif fiit in tlii* rrjtpci'i when wi? con- 
aider tliAt, if the muaclcs of only an arm were encoinpanacd n'itb 
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pure water KuBtearl cf fat, tiie force of tlie nutrlcR, wbW^h fct, nmrv- 
DVL^r, hHH^T a(ti&|itj^l iu nipxl niuvenient th^ii U> ov^rronte 
rCfttRtiTig iiovr^r, wtmU undoubtcdiir ht rtry cottudttMy tliiin- 
ui»liod ; for llicre ciui bo fto doubt that iit h^4fi^ ouiuarra the 
muscular weakness duet not depend ftlooo on ^« tension, ^nd on 
the morbid diminution nf the moscnUrticli^^ty, but likcuTMcon th« 
altered condition of gravity of tbe whole cstrcmity, dc|)eni£ng on 
ihc ftccumulaliun of water aitd dlmioution of fat. 

One of the best known properties of ffit, i« thftt of it« rchdcrinf ' 
oth^r bodlm 8\ipple, and diminishing; as much &it po«nblc t]i« brittJi 
nrni (jf hollies, aiul thi? friction of parte moring on one ntiotbi 
ThiH ti34e iji rnade mu^t apparent in th« inoTcmcrtt of the loi 
nnd the Free action of tlic )oiiit«» In thia point of view, the utUitjr 
of fat is nowhere moro conspicuoua than in the bo^ius. VsX^ t>»* 
doublcdiy, gJT^A greet flexibility to tiie oattliy bones, u we peroeiTV 
from tbnr brittleneiia nhen macvnitfv) ; and Etf \% n»dc moal apptk* 
rent in tlic dUeasu i>f tbc bimcn inaptly trriurd ostcomulncmf fuTf 
while there is »o extraordinary a ]o»« olo^cinu matter, thj^t ihc 
bones £ip[iear, when macerated, to conaial of n mere i|:aiise'iike 
lifvtie, most oi the intcrsticca are entirely filled with fat^ at if tht 
w nafwra mrdicti/rir would iii mnic degree competnuitr, hy an 
eircJiHive ncemnulalion of (hi, for thai pro[ierty of tbi^ Umea whidi 
baa been dcatroyed by tliib dibcaac. 

I foufidr in the ribs of a patient who hod died in m ■tatcofl 
extrome osteomnlAcia, 56'^;;" of fat together with ?1*6G5S of oUi«r 
orgamc matters, J3'?^$l^ of phosphate, ond ?'53-t( ol ctrbonat* of 
limp- 

Tiie tililil)' of faU f^fiifiidea'd in a inccbAniGal point of view. kK 
HO evident fri'jn nrlmt ban been already aftid, that it would Mcnr 
ftuporfluoua to &dd any furtJker remark* on the nibjcet. If i>flpm«e 
evidence w«re adniituiiMc, Vp-e niij^bt obforre that CtUy dep^mia are 
mrely or never f^und in the brain and luiigi> whffrrtbfir pnnotww 
would nccuauin mcebauicil injury, flinoeviteni^pre<aiirrfai»d«rein 
n alight increaae of heat, would proxrc injuriotts to tlieac orgaiUk lal 
tlftfJnM penU tt^n we find no fat. bvcauao ita prtf«n«e VMdM 
uudoubletUy, etfiitribute to increase the imt^bility of tht* orj^an. I 

Ik^fore w« prccei>d lo the coaft^demtjon of the ebeinicx>-pliyii«d| 
luea of fal, we will cnirKorily advert to ilie vieww}]ii:b haa longptM 
raih-d in |ihrii]otogy. tlint the fat dcpoaitcd in the sreular tbiqa M 
vodiinj^ ii;orethann«tofed-Qpnutrtincrit,'niiapropomt)onr4di-aMQC«l 
In accordance wlUi the ciuUcr \icwi of notnnJ |iiil<MQpby, appeMtw 
loderli'ea (Hin^ideraMo dtfgree of torroboTHtiodfront a gencnlcoM 
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'^idemtion fif thr fatnms hnil Lraimiv^«of nii-n anil iumimis, uniler 
(llfTcrchl i^liyHiokigiciJ or pilholo^iciJ rt^ljilimi-i ; l>ut mcli u mett^otl 
of ul)fi«rvaiioii is ttxt vnguc iind gcjicni] any locgc^r to maintiiin it» 
ground in tltc prc^nt position of tcicticc. Wcliavccciisc-dto bcUcvc 
in tlkO »xiaC«iioe of a ^jwcial ailini&iatntor of tho econony of tlio 
Jivitig or)fbubiui, who, under iSe title of pilai/orce, invp^ret^ in lime* 
<tf |>U*ii1y, fiir M ai^aaon of MC&nrity ; and wc tuiw kiiijw tlial the 
procv^a of ll>t iIvjiumUtju of faX in tLc arcuUr ti%^ue 13 tu>t no aiiuplcT 
and that its rcMifptiun dues not admit of mi rcntly a solutioti tts irua, 
«t wie time, b«li«v«d id (w tbo otiM. TIiub, it inuat not he kuppoaeil 
thftt fat sliiiply c>>lketA ill the intrrnliuesuf the t^cllulur tiaHU<>, frum 
vrhicli tl miiv In? sn tasilv rrnuivcil m L^v wa.rer wliich uix'UHt'iiifjIly 
accuiutilttlm trkertfiTi iti hffdnjt* nwMorra. Fot in iiol c^uitLlni^d in 
u frve state wiUiio tlit: iiitcntJccs of the orcvlur iJabul', Ijut U 
eonittitivd io »|H!ml oelU, enclosed by an ull>uimnnus hull, utid 
provided urij^i»Jil1y witli a nucleus, the «o*called cyttjbliuL Fat» 
tiiisrvfore, onW rullecti in the Lvllulur tissue by mcniia of & tell- 
fonuaUifn^ and hetice tt inp in many i".i:n^^ ifvlreinely fliU'itull U> 
enpUiii hovr fat can ao rapidly clbiippear fnmi tlic orcolur tininic. 
It baa not even iiecrt clearly dctcrmliiLHt tvlietLcr the whole cell Lt 
rwotfied ivitli the inl, or wlietlLcr, as Gurlt ' aiuiiituiiiH, llie edi 
n-inmini, ui}(l isiilhni wtUiKorurn insi<Tid at fni. W*! rnusl n-"memT>ef, 
ill tMiuiiitfintt thr »hxmaLUni« mudr cin thr- inrteeue or iliitiniuLinn 
uf &( in men oiiil nniniAU in a hciiltiiy iu> well as a diattoitcd i:i>n- 
flitioii, tlt;;t fut'Cilb. like mo^t other atiimd t:cllii, stand in a con- 
lAaatly altcrnatitt;; rcinLion ti> tho other tluii:bi, more cstpecifdly the 
bkMxl. The ujuil'ttution of the Ulood bt n^HcctiHl in nil parts of 
tl>e uniniAJ (khIv. and r?ndf»3iinotic and enunirr rurrciiU must t>c 
nialjlishcil AAirtjon JU«>ncofttjc (ltild» iiiqucntion b aubjcctcil to any 
idteratton. It unotrieceaaary thatwc alnmld aMume with Ma^teugiii 
that each fat-oelU«|vuvidcdwithsn artery utid a tiin, fort fit; relutimis 
«]f cndoamoHt!! with which we are at pruH-ui no(|utiin1oiI sulticiccitly 
ogilain llie tllAerent n^ulu uf thisi niulual lu.'tjon lietwEH?ri tht- 
iitiliiciit fluid and the fat-celL In rnpid cinm.'iati4in« and more 
paTticulaHy in tliOM oonditionn of the IktcIv wJitdi arc usually 
termed anieinU^ {oa, for in^tuneer nftor repeated hlood- Letting^ and 
other looaea of the aninial lluidit, and after tvpliuA and otlier vevcrv 
duauv9,) ijit In i>ll/-n M»:unmUtrd it; tlir liltrnd^ while it ili9^p|i<^n 
fruni tlii: sulH4:uLnieou« relluW tiMtur, Con«^'i»ely, the liornuition 
of fatcelU uftcn ap|>cani to lie more rapid f lian the repr4jduL;lion of 
other tia&u«« after anicime cnnditionA) vhen the blood hoK not 
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quite recovered its normal ctmra^ler ; hence ve frequently ubterv^ 
ti very iilmiKlutit ilt-jHniliLin {>r ful nflvr ly\i\tufi tiiiil trtlter Jnra*m 
multiii^ in anii=iniii- W'c hIiuII cuier tiioro fuUy Juto (lie cuiuidcr* 
ntion of thU subject, vrhca wc proceed, &t llie clow of the phy- 
viulcKKu) uhemUtry, lo troat of the }>encr^ phenoxu«n&of nutrition. 
Wc now eiit«r upon what m&y be timned the phytico-phyd- 
olo^iciil iue« of fau. LieUig lias nhuurn, with his characMiittic 
mj^enuily, lUot the fata nmiiily cxintributc to the trdtemfiti 0W 
maintenance *f/ artanal hent. One of liic most ingenious of, 
Liebi|j*H dtxluctiuntf U }ua c1uHt»i6{:aLL0ti of the ^Icmc^nts of nutritioii 
into true plftstic tiiitrieht vubuaitcea and food for cho re^pUBtion,. 
tA the Uiter of vrliioh he e.Hpecblly jiAcril>«H the functiniifl of inuo* 
taining animal licat. But as, in uur uijacrfaLtuns on the |>n>Qcato>| 
(>f rcaptnttion and nutrition (in the tlitrd volumel* wc ahall enter 
mohd fully inta the examlrmtiorj of l^ebi^'a viewv on this Mih}ectt 
<\e vhall b^re only observe ibul, iiowever paradoxical and apodictlo 
lUHiiy Lif hi» dedoctioiiH [iiay ajip^ar, he has foundHd a new era ia 
isliyaiolo^ical i^icinliitry> and hu been the means ol Uin^wing m 
clearer li^iit over the w}iuLc cconuvny of the or^iiiaov Owin^ ta 
lus aphoriatio niod« of representation, hia views have ofte<i been 
laUunticrstood and crroreouiily interpretod, and tnany persoaa 
have even &up])tibed that they niufit a>taunke tliat fat ia nnplf 
Iraiiiferrcd inl^j tlic blood, where it is burned Ukr tlic uil in aUaa(^; 
or Uie coke in a btcam-citi^ine. A more aXtenlire cxaminahiMi uf 
Liebi^^a wrilirgs flhowv, huwi^vcr, lliut he did not entertain «o 
cnide a view of tho si]hJ<H-i. But we muU admit that we 4I0 MiC 
C{>n^vler as wbuUy ^ruuiidleaa the ohjertiun winch baa hc^n 
udvtiiirt:d o^iunat Licbig^ thai be regarda luunial l>cnt as luo indo-. 
pendent of oilier proccasca. Animal hc»t can only be considendj 
uitdcr ime of two |xjinta of ncxr ; that of Ih^iji^ on incidental 
phengmcnoii and the mere result of certain Tital proeeaaCJt or a* 
bcin^' neevnary to the maintL^anoc of derinitc animal proeceaea tm^\ 
funcliunif. If ihe liitier vitw betnren partiallTetirrcct,wemm<ln»ol-; 
lecL lliaL anitind hfe >k ncjt ^ciirndljr drpemk-iit ujNin a (teftniu: higli 
tenkfjeratuiVr and that numerous <xJd-hl(M>drd rcttehratc anunala 
perform the proc:i&:ic-<i of <hKe»tion. respirationt blood- fornudtpon, and, 
ufthe tLeM'o;is»y*t«in,ai well at alow temperature, AA varm^bloode^ 
animal* do at 57^'^- I'r on the otiier hand, animal hent were a 
men* incidental pbrnomenciti, l\w £ats would apjirar to bs OMt. 
uadcAsly eiprndrd ut M-nin; no ottM't pur^hive tik^n lliat of alisfv*' 
loping h(«t. The (at of tlic Living txidy ihcrefure probably coitdudea 
JB oilier endi in the animal econoiny. 
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I wtft Long nmoe led, from theoitucdl ip^unds, to regxrd the fat 
m one of lh«r miM/ «r-frtv ag^ni$ m the mrttimttrjtho$U of mtimai 
mtUrr : and llii* nulijective coimctJon h>8 ninct? been avnvcrtcti 
into ubjcctiTc proof by uomcrouH cxpcrimcrtta and olrncrvatdoiif. 
After having foun<t by experiments regarding the frrmtnUUon of 
AiLkr* that thU procrn cannuc be ojccitcd by ulliumiiiouK bodieit in 
■aeeharinc or amyUcvi>ii3 tluiJit, rxrrpting vrith the cxK>penitu>n ol 
fet, ] nctt a^ccrUuicd tlint a critain, idtltougli umall tiuiintiiy of 
fat, waa indispcn.ijviflc Xa the mctrkntorphonis bnd iglution cf nitro- 
i;cnoUA nrticlca gI food during the proccM of t^aatrio diKCtttton. 
KUanserf hwt eontiraW the fact iry the oHscrvation iLat, m c-xpe- 
rimirnb m» aiiiiidid dij4<f?»lion, the «j|iitiori lif :irliclefl uwed hs foud 
u i^QniidcTnli^y accelerated by mrana of fkt. It ta eauy to aacer- 
tUQ by means of £r1t6ciaL c>])enin^ in tlie stnmadn of do^« that 
fleah etkiitainmfc only little fut, and c^apociaJly ulljumiikourt tmh- 
iUnc» which havd b«eti desif^Tiedly defirived of their fat, remun 
longer in the siomachf and Llierf-fore retpitre a lon^r period for 
thdr mciamorplKiaUt ihiLii the aanie sulistaiit.'eb when imxi^d or 
imprcfnated with a httlc fut. An cxcerm of fat appcurst on t1i«i 
other hand, at leiut Iti peruona of weak digestion, to exert an in- 
jurioua aetton. The pancreatLc juiee must probably owea a portion 
of it* utility in promotbiK dij^Uon to the fjoaiitity uf fat whirli 
it conUini. 

The ptincreatic juioci like pu»> depoaita, according to CI. Ber* 
jwrdst hnc cry^talhnE; bmidlcs tti mar;^nn a^ul murgoriu acid during 
lla B|xinU]ieouA dvcom position at a high i€iDp«rxture. 

Altboui^h we tuv unable fully to demuiistraie the ipeeial ai^Ticy 
ctf fnt in tlic furlhc-r m(.'fJiiiiiirphi.>Hi3 uf tlie digeHt<5d finxl^ iinniely, in 
the formaliiin of cliyl« and blood, yet we need only ubaervc tho 
intcntinal villi during the proucw* of digestion, and ate tboir indi- 
vidual cell* tilled ejtlier with clear fat or dilated by a j;ramoiia 
matter — we need only inuiiiuT^a iTii<;fuseopic and chemical com p%* 
riMni iif the fnt in the I'hyle fuuiid in tlie fmv^nl lairteals with the eon- 
tonta of the tlioncic duct, In relation to the diflercnt quantity and 
duiTDTtcr of the fut in both lluidit — in order to perceive tliut fnt is 
Itot only r««orb«Klr but that it also ii^fluoiiccM the metarntirtthoEiJ^ of 
tlifi albumitiou» coiiuftitiieiita of tike nutrient duid. Ii it prabahle tJiat 
fnt wcnid KO tenacinusly adhere, even under dilTt-rmU miHlificattuim, 
to aoine of the oonntituenta of the blood, unlcwi it excnriAcd b04uo 
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intlijcncc on tltnr ongin or mcttmorphosj& } Or mm we to nippose 
l^ut tIjL' fhttwhii^b wc can cji tract f rum tIib Aiiiitul itcrvcftby Ivaiiin^ 
LJicm vrith oJi»hc1,or Ui^G^tinglhcai wrUhctJbefiiLiid whose rcmoviJ 
U«Tc»thc »cpiuutc ncrrc'fibrcs like hollaw cyliruUn witli tlibck w^lU, 
ti depo9iitcil tbrrc for no uncM cnd^ and that it c»a bd wboUy firot 
from a]] cwijirmtiini in ihc function of ihc ncrvnUH %fngtm ? 

However o|i|K)4ed wc may be to iclrt>logi(^i cipUnatums vo 
Cnnnot deny tlic importDAM of art enquiry into tbc j^unda aftil 
«iini of oljncurc »ubjocti, niKN; it U t>y auch tncotta that oatunU 
cnquirf h>B (>ver bwn guided into iboM [wtJi* whidi l«Acl to the 
iriiH-xtignuun ot aiuscn, and t1i« finftl cumprohviuiion of |iIi«bo- 

Wc hnve dtouiy become ncq^inintcd witb Vtro »p«ci<9 of wiim&l 
ccib, ill whtcb hi ia Uio m^iin constituent, vie., tni« fittKiclU uwJ 
L-eruin kind* of grnnnltir o«Uii (Uic Mi-cullvd inflanjfnrtoT^ globiilea) 
found in milW, CCoqw grarmlcux, Co]o0ilruni4'()r]M«clc«,) in tJit 
|kj3Ula in clntJiiic catiuth, in old Ajii^|]|rrtic tiy^ta, tut. Pat, how* 
ftvcT, wijulii ajipcAT from ionic of lUts loteat iiivesli2~>Ltiock« of tJio 
uioat dibtiiixuiKhcd ptiyaioLi^iata, to pky a vtry un|>oatiuit fmtt in 
L't-ery kLnJ vf ocdl-*development ^ indeed most enqturcn a^^nv Lit 
rcgartliTig it nn alTonling the* prininry foundattun in tbelbrnution of 
a oclL Adicnwn* vmn uiidouhtcdly tlic fir^t to direct attcMiiuii to 
tliLA aubjcct by liU discorcry ibal nJbomcn idwaya coaj^ubUtia 
hTOkind 0, (at-globuic pbood in (kn albgminoua tolntion i aitd atthCN^b 
%hc question may not ba lo umplc aa Acbcnon aodd maLc it 
appear, the prv«cncc of fat in the celi during ha brmation, and tta 
imimrtancc in nfTonling the pfcdi«po«iog cmuiR o/ cellular fur** 
ui»lioa, ia no lunger denied by any phyMotugbt, wbc^fier be adbenr 
to the old theory of cclh^lcvdopmcnt eatabliabcd by Sk^iAatm 
and tnaiirtained by KiiLlikcr, or adviMzatc the riewa ol Uenla^ or 
of UcichcrC. According to Hnndeld^ NavCi ttn<L otbcn, tlM 
nucltidi tnvariably cunabit of fnt. Tht- newly accreted at mvntlj 
formed pinamn always eontaiuf more free fal than after the nuclei 
or eclU liavc been dupoaited|— a fact thai u clearly doinonvtnlvd 
III 11. Mii)lvK«t exoellCDt memoir on the ehyt« and ita hwtolqgt- 

* IIUIIrf>Ardi. la^A. a «a [lu cooiiuiloji villi ihkMbJist, I «ay nfa 
lo a Moaio^ ou -^ tliv Senfitufal HaUUoa «f «U aad albuniM la ikm aaUaal «m. 
uoDiy/' twA Lfr J*tvfcw^t I3«ua«tt b«£on lb« Bojal BwaMar «tf EJiiiUink ^ 

^lll^ltil^lll1 in lli Hn tUj TihiihI iriTiJIiMlflnliWii'" Vnt W_{ lOOta Lwl— 
|>uLUa.id Ly mytuM >ii Ibt - Uui^c^ HcdMt UaMtl^** for Uty, UU. Scv 
fiwiia, ktfl 0> \^ HO i u4 V, H'Ulkbn U«Ut ^a llyaiCDmcMw dca U««iai^ 
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iCitl ckoKtEkta, vlio ahow% tliat the doady tarlnililv oi the ctiyle nbidi 

wpefKkon Uic preacoce of the bt, dinoppcorx in proportion o 

rlbt tvobtiecl gr&ntilett, l\w aggragntod granules, tincl tho cclU &rc 

[tfevehqicd* The fterum of pui mortover cotilAinii much Lc« fftt 

^ib&ii |Ki9-ccirputtLlt*«, In the blo(»l vre fiml thnt fint ui««prcinlly 

[llepoaited in the ccIU atid in the Hbrm, the granular contents of 

[Vlfttl]r of the bloiKl'<?orpuactca con-vjilinj^ of tl)in nuhntvncc. All 

[|flaitic exudations cantnin mans fat than ttic noiuplnsttc ; for the 

liitttr^ fts dropriicul dutdj and tufjereulnr mstut^, altliough oom- 

9cioikitUy couUttiii)]{ murh rholestvrin, iikuaIIt ainUiin very littTe 

true fat; wHUe uii die ntlicr hand cxubt^rant, htglily ci^ltilar 

caivccrs abound in thia inhere dicut. 

In pusj the pmi'COrpu»clc!t fjdctt tink eomc linfift below tfic 

[level of the finid; on compiiring the amount of fat itj the 

■upematj&iil M^rucii w'lUx that in tUr \iu% lirneatli U m which the 

cnrpiuclea were »ii»pendod. I oh«cn-rdp in two cxpenmcaU con* 

durt^d with differtrnl pa.i, ibnt in one tlicrc vra,n only 7"1^8 o( fal 

in th« Mill J rtfitdue oi tiie at;ruri(whicli should hart? conbuned mOKt 

ofUiefai lince ii waa tukcn from tlie surface of tlie pu« after it had 

, Blooit a long time,) nbilo tlic tbii^k purulent HethmsTit iruiiUiini-tl 

' I8'41{; in tht; otiicr rniw tlicrm nii* ^TJrMf in tlic iiTudut; of tbc 

MTum, and 17'HS in that of the |ms- The dilTcrcnec bd:wccnthc 

amount of fnt in the ncrum of the pus and in the pupsxirpusclea 

U moat plainly 3pp;;rcnt wh«n both iKo BC^c]im«nt and the serum 

\ of good pui arc tiifttrrrd to remain in wdl closed vessels. Both 

fluida brconic? arid, nnd fnM artd Tntty nridn arc sepurntcd from 

Ibem; in tlic former tliCM^ ch^ngcA arc hut ?di;£btiy developed^ 

ivbiUttbc acid purulent scdimetitcxbibits,undtir the inicroTfCopi?, an 

inuumeinhlct tgiianiity of the mntt beautiful crystulUau^ona of mar* 

gtLTic ttcid and of mnrgarin^wiih ebnlevterm. 

The faU of the hlood are ii\Mt priiiri|ml]y deposited in the ceLla 
or l>lood*corpU4c]ca. 1 fimnd in 100 paita uf wcU drit^d blood- 
oorpoMica taken from the blood of the ox, and whoso modi of 
prepofMion I shall explain in the seeoni volume of this work, 
2-Sl4f of fat in oitp exppntntnl, and 2284J in another; the 
fibrin of the lanic hlniid roiiUuiit?d in the one inatAnce 3*3I&3* ^^ 
Urn other 3'1$9$ of fat; while 100 parts of tlie «otid rcwdoe of 
the Mmno yielded 1-S31, rmd 1-791 partB of fat- The Wood- 
oorpuados hav*c, unfortunately, acareely ever lievii examineil witli 
rvftfeoco to their amount of fat ; in oiher reaipei^ls bowevi?r, a 
tom|iarisoo with (h<? onfllvNr'* iiiMitutcd by otliur uhacrteo on the 
bhaal, leads to the aaiuv reault. 
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Il CM^ be obacrvoJ, in rcfcrcuce Lo ihc tinnll quAntitf ol hX 
contwD^d in tubercles, that miuiy fet-veaicJos Wkf% oAtn di»corerrd 
under th<r microscope in recent tt^bercalar depcmxn, u, for 
in<tAt)CP, in j^ktinonK tubercle*, bu: thiit gnij-, Holid tubrrdrx, 
vhcii submitted to a chemicaL a]]a1}-!iu, af^cr the scpanndon of the 
cholcstcrin, irhicfi although not bciongirg to the h,U U Aliny* 
rccki>Tkcd nmongfit ch«in, nrd found to coiitAin very Jiule ht, In 
a gruy cubivrfulnr mnsn, I onco ditcovcred only 5'54)[ in the vell- 
ilriitr! NubsUuii^c^ nltliough nlmiint every otliir tmur nwitminnl far 
more fnt. Bccqucrcl aiid IUidicr*foundr moreover, thflt in tuber- 
cutoii.1 the MponiHcd f>t4 ircre far more diinini«hcd in tho blood 
than in anv other Hutd. 

We nsnv her«, pcrb&p«, find tome cxptftiuition of the mode of 
mtion i^rc^l-livrr oil, vhcifur utility e:uinoc be wholly denUd cvm 
by thiit npint of accptlci^m which ha* of late 1>eeri so prcr&lcnt in 
medicine i and wc have nlwnys been of opinion that ood-livcr oil 
ACt4 upofi ocrtnin atagea cf diMuc more i»y its trac btty uatore 
t])»n by tho imnU quantity of Iodine which it coDtu&t. In eon- 
firnrntjon <irihin vicwvremny ubiiervi* tbnt many i^|ieiinu«d pmc- 
titioDcrs (Oppolzcr among the nambcr) hare found tlutt aliuond 
oil uud otJkCr similar oils urt na trificacious &» tho loatlisomo ood- 
liveroil* But tlt« idea that ood-liirer oil, ronaldcred jaccordiOK to 
tlic mbconcwption tyt Lidng^'i riewit) aa m mere maienaj o^ com* 
buKliiJEi^ xbciuld lie of litrnelit in a diseaie where the luflga mm wo 
entirely clo^vd or d<:!genemta<l Lba£ an cxtenaive uiidatiaii of the 
blood in impoavibie, ctkit only be cnUrtainod by pewonv wholly 
ijcnorruit of the charaoternf tubcrcutoaii or of polmooarr coinuAp- 
tion. Nu d]«ni]t':tl analvxis » needed to ihov that cellular etnOflT 
(eni-vjihaldid) mid Kircunm aboutid in fat, and every one who baa 
exAiuitieU (ine or two of auch tumuuni micro Kopacally vill be able 
to conbrni tho truth of tbia urdinary observation. 

Whi^n wccoiitidfir all ihe*4iA bi^ts we vball be almost tnvolontanlf 
led to the coneUiftion thai fat taVea B highly Impoitant aharu m 
the most itoporlaiit, rmti at the same lime tl>e iDOBt myateriovu pro> 
cuscB in the fornsatioti of cclU and tissues. We camM bdtere 
that fat w a mere incidental agent in all these proMtaca, but wt 
muit rathvr re^^ard itaaof eaaenlialaid in the prooenolcsofivartii^ 
T^lfogenoua nutrient Buhuancei inio celL.i and mt^Cftof fibre«B In 
like iiiBnner aa it muperadea in the ptueesan of lactic feratenlMtiuii 
an<] iligeation ; and It ia probable that wbcnerer a cbcmical c^u»< 

* Om. m^ 1944. r(ix Al. 

f A&a.d.Cb.ii. Phann. B4. M^aM-*. 
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linn n*|in^smliiig the farm.Tt.ifin and functioii of cerUin crlls i-ati be 

Bcrtabliiiliai, fat trill ixiiL!(Iit;]t(<u»cof tlie intqriul factum. Indrrd it 

|ia iDnposiiblc Ici I^cUctg UieiI in liicvit4iIiLClivit)'orcclluliir action, ftt 

^ should t>ft without inducnctTon the mctnmoqifumis of llie aubstnncc^ 

kvbidi it ftCtompamcK, und thut without rpti^rtnce cu i hem, it should 

[olMSf onljr ilA awn niiiiiitirx ifiwnTiU oxyj^t^n or an alkdi. 

L 111 onnAiderinjt fat nit an irnportnnt agent in the vaHouh phoACK 

of the metimorphosLB of cuiimol matter, wc canimt, however, rdcr 

iu «et4i>n solely to mere contact or a catalytic- ft>rc«, hut we arc 

conttr»in«4 to usurae that it coupemtes iu the metamorphic action, 

iin<1 experiejK'o iTietdi[iijr|ihuse4t [^tmihiMalJiitiH, iinil i1eeom|iip(ilif>uiL 

; ICune hut ifioae chcmiiil«i trho, miagimn^ they CiJiiipit^hciid LJciii^s 

ktiewsi htkve framed iind illiistratcd a phyaiijlo'^ of thoir own. In the 

iMuae na&uner aa speculative riAttinil philoflophcre hav^ attempted 

^'4 priori to constnict the (aws of the tiBturnl science*, could have 

rag&rded the aninkal body as a fitniAce, aikT fht as a siiuple and ej'ude 

■ulcmlofcombuAtion. It ift.huwerenthc proviiiceufphysiolo^icd 

dienu^try to trocc the chemical pbenom<;na of the animal hody arid 

I ka rtrious fiubttanrc* in tlieir Hepnrate phu^es of metamorithosi*, and 

from the knowMgc thuH oTitained, tn sketcii the grand &r>d im'tver- 

sal features of cbemlcfll action in ihe living bo(1y> It wciuld he 

I ttt^anlly un physio logical and luiaciuutiiii: to hup|jusc that the rc<iuire- 

wenta of physiology would be fxiUy hatislicd by our i>ruviii;j that fat 

becomes finalty dccoinpofted into carbonio acid and water. The 

province of phyiiiuhigirftl ch*.>Jiiie(ry In rather to show whether fac, 

or r^tlier the ^tly ac\iU, aLvfay!» grai-hMlly unil bueccHvively lotie two 

atoms of carbo-bydro^n, thai it tu aay, whether leitiahiing in oecor- 

dance with Uic funeral formula, they become conrerted intoacidaof 

Uie urat p^upf and sre then Anally decomposed into carbonio acid 

inter i or whether fats contribute by their metamorphoBU in tlie 

ammal body to form other known animal fiub»lance8. As, hnw- 

l-fiTerr in the present »tatc of our positive knowledge^ we uxv unrnr* 

toiMtdy not in a poaition to answer this <iuc3tLon with certainty, it 

isi better to confess our i^onmce, th»n to indulge in vof^e conjee* 

tore, although rnany chcmiml and phyHiologiml experimenta atford 

b#ODut aopport CO the bypothciiis, that the fats tiike a juift in tlie 

Fi>rmation of other aubatiiucca which cannot he rcjptrdcd oa mere 

products of their oxidation- 

Sincc we find bo lar(;c a quantity of saponified fnth in the blood 
and other nnimCLl ltui<js, ak for instance in the biir^ it is not tnipro- 
bnbtr that the first step in the nlli^rntion of llir-fntsitonsists in (heir 
dccocupoution into e[)ycennc ^nd the corresponding fatty acida. 
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If we itsfiiTiiic* ttmt the faU ere Milijcct<v) trt ko gmdtaal ui oxiiUtioti 
thftt cTxrir r8ibi>-Ujr<lmgc» radioaj gradually dkntmi«h«ft hj 3 utoiiui 
of tarbo-hydrogcTi, ii [» %iiiguUr tl»t wc »boulcl 6nd tHc Istty 
tidds vrliicli mark Ihe gradatioiia from capric to mari^iLnc oc^d in 
pluit^, hut not iTi ftxiiaiAls ; for vliiU Um fonmtioci of ittty m^ 
ivif.h n high »iomic weight is v^ gradniJ in pistil^ n mmilaT hm 
ildui^ not pmvail in refercfice to ili«r regrgwiTC fermatUm in 
itnijnAliir for here u« in^t witJi no acida btsHio morgftric ui<l 
atcftnc having n fat^rodic&l of tlie forraala, ^dH^_|, It would 
fipp«ar, thcrcfufc, ihnt tho fntty actda, when a«p&mad from filytifr- 
riikff (to which rcfcrfncc hns already been nude "t p. 243) enter 
into [.^/inpli(%U'd r^niibinAiloni ftitd inetnniorphosra, in whi«rh it i« 
not cAay to recognise or de£M tlidr pr^ence. W« have ttlrrwlf 
(at p. 1 2<^) notiocd lUc probability thnt tht; pnncipul add containod 
in lUo bilr*, cholic acu^, i«a cDiijuf;)itcd fatty ncid; chemical rxpeh* 
rnfitlsi giving evidence of tho piewnce of ol^ic jund in it, althouf-h 
\i cnnnot ftctuftlly W M-pftrat4>d, 

The hypothtaiK, Uial a ^oriiofi (^Sht/ttt taktt pari m tke/wmm 
Han tff ffiUt is farther confirmed by numerous pli>-tiiol<isic»l ui«t 
pMho logical expcrimonta- 

Thc^ following phy«iotogioaJ facts m some degree confinn this 
view, A vhme obsi-rvaLtion frf the d^i-elopnirnt of iIm clikck 
irithiJk the ^g, Itfidii UH almcMil irmi?ttihly 1'> t!ir opinion^ tint 
towards the close of Htc period of incubatiun* a portiun of t1»e (at 
in the yolh-88c (v\'hen ft Is dm^it into tJje a1)doaiina] e^vrty 
ftod adheres to the liver] is converted into biliftry matter ; and 
pvpry physiological enquirer, who has oecopied himself voth Una 
uiu^c have observed tlie grenuub tint wliieh ta oAesi, 
not always, rcry diabnctly Tiaiblc in the yolk-aate. ftnd 
especially along the course of the veins. On one ocoaaion I FooimI 
this colour so Inlenser that I was induced to treat the whole of tlie 
yo)k-iinrandi(keont«riI« with boiling oleohol^ and ex nniiite il forbfle, 
accordiiip to iJie inethud deacrlbed ul y, 123 ; wlieii tke ofdinsury 
bib-fcoction was obtained Inr FettenkofcrStcst Tbe vdni of th« 
yolk-M<i pass into the liver, and it is well known that the vcMeli of 
tlie yalk-ULc for the mo«t part re^orb tbe yolk, and transfer it i nto th« 
Uvit; for the earlier view that the yofflc puaee tlirou^ ihm dve/w 
tfiteiio*uUr4lrnGiis\uUj tlic iiiie^dlii^, aitd b «rned from tiienoe into 
the liver by the bi]iar>' dueta, in incorrect. Hic liver at this pcnod 
kcrvca mmnly, at E, H. Wober,* and Kolbkert have ahown* to 

* Z^iuriir, f nx. Uvi, IVL 4, a i«a.lu. 
t fiibL M. 4.tii iia tea. 
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lunii cxilourlcss and uoloum) htMtMl-r()r|iLmi^l«'S, nntl i«>t tt> proA\ict 
«r MerttC biU^, for 1 have £re^ueiit1y cvTivInc^ myself b^ L>bser- 
vfttMma on human ujd animni embr^'Ofi, that nt iWts pciiod tlio 
gft]1-bUd«fef contdna no bij«. 

The hfood t^the portal triu, from which the hife i* principajly 
foniieij, difTcni from all oilier bU]oiJ» wlietbirr vriKtiu or ftrteiUI, hy 
its large <iiULntitir of Eat, aa woa iiciticed \rf Simon and Schalts. nnd 
lukg been corroboritfxk more reooiitly by ihe oxnct qunntitative 
aiidlfBes of Vu Chr. Schmid,* who found that tbo blood of 
tbo portftl mn cnnciuncd «d much mom hi iItati Uut of tli* 
jofuUr van, tbut be nrns Icil to fcgard iIila ai th^; mn^t 
cwcnUai dtfTcrcncc between thc«c two ttrndn of blood, 
MopeOTcr he cbicrrftd thut the fnt front the blood of the |xirtal 
rein v^ta cf n d:irk bro^n colour. And Lhnt it waji olvvsiyi richer 
in ulrin, mid (^>n,ir<|umtly more grr-juy, thnn t)io £nl of ntbor 
rrnouv btiKx!, vr)iic!i in \t\u\jc nnd irryMnlline. When ntitnmU am 
tfi/onW for any length of time it in well known that tiiey rapidly 
become etmkciatcd; tbc tirinc still exibiU nitroj^cnonn conxtitucntit, 
corresponding in ntnount to the prodoetn of el^cte iIkeuc; nhiUt 
tJM; gKn-Tilftdder Li jirrfrrtly full, nwA the liwr cunMunlly pnuri 
forth bile into the uitcitiiie, oa I fiAVe convinecd niyKclf by a 
repetition of Wngendic's experiraenta^t The nhove fwit secm^ to 
explain the eauMj of the bitter Instc of whtch pcr^onF^ nuflcnn^ 
from tfArvotion very frequently complain. Whence can the bver 
rxtnu.^ tbp mauriaU iirc^L-mary to the formaU<m of biic ? Tlit' orine, 
ftUbiJii^h |>o«)rer In Mi^ld roik^i.ituentjt, nlunyn co7itain» a cuii aider- 
able i|iuntity of urcA; and the toiimal body contains fcnr or no highly 
carbonaceous ati]>ntanrcA, with the cxeeption of fat, which we 
bon obacire diiapiK'sting very rapidly, whiltr at the aanie time 
tlnre Is ivn abundant ■trcretion of bUc 

In diatGSC the diminution o> increuc uf fat la invrrncly pro- 
portional to the necretion of bile. I'olycholij^ which ticidont occura 
in a«hi1l4^ bnt which in childivn eonitit^iteft the aflt^ction known oa 
ict^n^ nefmoItjintsn,\% always accouipaui4?d with mpid einaeiatiun. 
In anite dineoAva, eniuei&liun i^enerally otvurs in (!orijunetiun with 
criticaJ syniptonis> tliut is (u aay, when tlie or^nn uf excretion 
roaumc their aciivity, and eliminate Uie materiala tliat Iiavo bca>[QC 
efiele \ lience the copiona semi-solJd r«occa. In all aoutc or chronic 
difteaaea of the Uver, the fat aceuumlates eitlier merely in ih? binod, 
or In tJie blood ;ind Iti the cellular liiisur. The ube^ity ohacrved 
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in hflMtujil <lninkuTdft i« net tn cont^uencp of UiPir taking UM 
mudi cuml>UKtil>l«f mat^nnl inU> iJieir hoclja, (hni>HT drtnlum 
morntivrr i^ciirr&lly IaW tmly nmall (]UAntiti» of solid fijod.) but 
tn con^rqucncc of the di»turf>cd hepatic nction* which th« inruiabl^ 
nbornial <^ndition nf the liver, found in after death in these ctacu 
proven to hiivo cxintod. 

Traill* and I-c«inu havn foiind the blorid extremely rich in fiil 
in inHnninmlion of the liver; niid LiutNugTir,^ nitd mnrr rrrcnUy 
Becv^Qcrcl And Rodicr, found the quantity of the Cat in the blood 
more increased in ictems than in any other dia eMe - Dobson, 
RollOf [ind Miiroet,ohscrvcd no Urcen quimtityaf fat in thehWdof 
diatielic imtirnia that it rcsrmhled an cmuUidnj hut 1 havL* myvrtf 
only an two omudfiiu found thr hlond In he Ur^cly cHorgdl wkli 
ht in diAbctcii nnd brrc the di«Mnc wt complicated with an 
iitfcction of the liver, nnd the excrements of the patient* were pale, 
and almost of a grnvwh-whtto tint- 
All these hct% rrnder it difficult t^i di-ny the eisbtenoe of a 
ociitiexiuii hetwi^n (rif, xnd the fiimiaLioii iiflnlei 

It i» r>oU however, wholly impmAthle that hi whonld oontrihute 
in Borae ineasufe to the formnlion of other stibftlanCM, but wo vUl 
here simply obfierve thtt facts tobset^ nently to bo Dotieed giTC wtam 
|>rf>haTiiUty to the opinion tlut fai likewise coujieralei in tJic /br- 

We trust titnt the above rrmarkx wiU Irsd to a iEior« cnrcful 
enquiry int4i Iho m<.'tnRiorpboBeB and luncUon of fat in the healthy 
md diseased body, and be the me»n» of aflaifpiLng a hi^het define 
of imporlarce to thU flubvtance, tlian hna hlOwrto been awarded 
to it in the amiiml cctmoiny* 



Hydaated Otioc or Cicttu— C^H^jO.HO. 

/Ve prWiW, — Thin »ubKUMC<-, to which itA diAroeerrf, Oumaa, 
^ffxve the name of r/W, forms vrhitCr »olid» er) MAUii>c plate*, inelt* 
or about SS^tHi^jti >!olidifie*at-f^,artd volatilises readily cither oloiur 
oru'ilh a^iieoii^ vapour, when heated; it ii devoid «>f lunel I and taale<, 
U inaulublrr in uiiter, hut dinKolvnin all pnoportkmt in hot alcohol 
■rid clhert han no urlion on ii^etahlv roloun, and when Ignited 
bunia like wuc. It in dccfMnpo»ed when heatf^l with nilnc acid i 

■ Annab of I'hlm im, *o\. S, (^ IfA, 
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liUitLi] to SfC^ witJt liydnted pntaah, tt li^comes oonrcrleil 
{see p,73,) into a^lic acid (C„H3jO + 2nO + KO=4U + 
KO>C^H,tO,). Wlkcn warmed tritb concentrated aulphuric Acid 
bt fonBK ATt acid haloid saJt. 

Compo4i^itm^ — jVccording to tlie abcr« fdrmuliLf deduced from 
the &i>il]r«n uf Daiiidif aiul Pclifjul/ UiU fnul^ cuti^iaLi uT: 
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100-ooa 
Tlw atomic weight of ihe hypotheliiial ^nliydrouii suliMUnca 

TTii* bo(t)-, likcglyc«nnc,i3thc hydrate of a fiitty biwe; but iti 
conpoflition atid its rdntiorts of combtnutjon iiidiculc that it t% 
niQcH more closely uUied to iIlc hydmtcil etlien or akohLtU; in 
oommoTi with tJiem it u inrluded in ihi* formulu CgHg4,O.HOr 
it Inws ihr. auf atnm of watrr in comhiiiinH; with atiids. nntl ia 
©onvcrteti hy oxidation inui an acid of tln^ fonauU C^H,j_,Oj, 
OxiiLe of octyl or cctytic ether in an Anhydrous ut^to has iiot bocn 
obtained. 

CambinatioM. — Vct^ little is known of th« ac^ auIpfuU^ t^ 
ATu^c of c^tyi iit tin iiiuljitetl iiUitc* lU coitLhinalitm witli jjoUah, 
which ^C„H.T;t^.SO«-i-KO.&0, ia obt«iucd in minute, thiit, 
DAcrcoGB pUtca* 

CetytaU qf oxide of ttfyf, C„HuO-C,^H^,0^ (Smithl) ex- 
ists pcelurmed, under the nnnc of rftin or ^prrmticfH, prinra- 
pftlly iti tir i^viliea of the ^ku]l> but ulao hj the fiit of other 
part^r of the Physrter tjiacrotephaln^^ To obtain it in a ^XtXc 
of (Hirityf vre must rcpoiitedly crystilliao it from hr>t spirit, of 
0'SI6 specific gravity. It a«pjtrat<Tii tn minutes, nacreous, white 
sLatea, flevoid of smell nnd luttr ; it fnsp^ hi. 41)°, hut; on <?oa1ing 
M>liiditie4 in acxyatallijie form ; it vohit^li^cA At S€0° without dccom- 
powtion, diasolvca in 40 pfirts of boiling spirit* of O'BSl specific 
gravity, and more rendily in anhydrous alcohol arid ether; when 
■obmitted to drv di^tilUcion ii yields no pvroleic acid, and when 



digestfvl with niiric acid it yichU Aclipic hiii no Buheric ncid. When 
lieatcd with liydrated poU^h it is re^oUnl intu Jiydratcd oxide of 
cctyl and o^ylic odd. 

* Aim. d, cnijin- M do Pli^. T, 7t, |x A. 
t Aan- d- Cli. R. Plurm. BA. 42, ft 40.M- 
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Prfparati&n.'— hi order lo o^>uln hy<lrBt«d oxi<le of c«yl, p»U 
TcriiM'd Iiyiirated potiuU maat he added to mclt^l B|>ennaFett, snd 
the mijctur« bo cont'muouKly atirrcid; wlicii the mmw bu beoo«w 
aolid it miiAt bo digcatrd wKh ivaUrt and Iho ao^p wkidi b tbu 
produced inusl bo treated wilh hot dilute IjydrocMnric flcW ; nflcr 
tbu (jity sln^tnm h»M been n^in fiu^^ vith cftii^tir potaih, and 
discaU'd vitli hydrochloric acid in order to cnauro tW perfect 
decomposition of the cctin, the mixture of cHylkncMluul oxide ol 
COtyl most be dieted with milk oF hm:: tLod evj^xirated. From tfaia 
nixture we cuti take up the hydr&tedoxide of ceiyl by eold Akohol, 

wMub ilu« hnt diiyjuivi' the? orlylatr of lime. 

7>«/ff. — It \% inipiKi>ihlc to u-co^niae lUU atibftt^utoa with cer- 
tainty unices by mx ehtntnUtrj nrwIyEna. 

Hydrntcd oxide of cctyl ho^ not yet been fotir-d m nn tio 
furrti I Kpemttccti, however, occur* in sercml pifU (if ih** Caclutot, 
mixed with iirdinary fat; ingmitcit ipiMitjIyf }inirercr, in IJm! h«Ml, 
not in tlic nctunl c^ty of the i:raniani<butinaUrfcexcavatioo on 
either aide of the uppct pArt of the head ^nd lyinK c^EternAj to tJie 
nc»tnU. Regarding tlie formation and Dtet ot thu substitiicei 
u-e mn only offer the snme opinions a« reijiectinj ibe lata Ui 
gen(*nd. 

The iioc^ik uiiiit of Schnrlin; 1» too hypotbelic&l a body lo 
be entitled to be yet el4«aed ntnonj; the haloid bite*. Compote 
p. I Mu 
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Under tbi« hecul we plaee what are termed the non^aaipooiKtUe 
ftiti, that in to Wf mrb bodir^ at have muny phytieal prupertic* 
ill eommon with the «dta of oxide iif lipyli bqL do i^ot membke 
them in tbeirrofnpo»t»ofiorin t)icirpn>dttetsof dc(:<tEiipobition,aiMl 
eonteqoently cimnot l>e placed nntotij^t tlie true fat«* In thuelaa* 
we place ^Mtattrimt pertdm, mfornj and am^rti n . 
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CAifmi^ai Hftniiarut. 

Prtjptriift. — Tilis borfy, formerly k(n>wn nn hilisrtf/at^ *cpi 
frmn ibi uiluiiunic in riAcrcoim iiMlen containing ^ ninrim of w^tArfi 
c&Bniincd liniirr ihp mi<rroscQ|x*r ihese ctjtaUI* ftppcsir in very tliin 
riMoalMC Ubli^U, wha9c obtuw fti^s^Ics ^ KK/' JO', ftod who«c nruti* 
ADJclfis ^ 7^ ^0' J it fuses ot 1 1^"^^ fioliiJifyiiii{ ajputi, and bcccitiLiti;; 
perfectly crystftl line at 135°; it infiy be diMiiled in ivfuo nt 360^ 
vrithout undrfgtnHg (tccomjioMliiin; it Wf^nnu-.* rkcitntiil uri fnL-- 
tii>ji, ix perfectly iiiM^luble in waler^ but dixaolvun in 1) parta of 
boataig alcohol, from vhioti the gr^jitcr part iif(iiin icparutcs on cool- 
ing; it » abo fl)ijf;l)tly ttolttbic in sonp-water, nri<i more freely 
in die fatly mU and taurucbolic adJ; it is Miflammnblr, find 
btmin iritl] B imoky llaine. T^e^(4^d witli coi>ei;ritrAied bulpliuric 
ftcid it aaauniea « rc^d tint ixi TO^, and ix coitverledi ^ith th« 
ki» of wtOCTt bilo three proliobly p*jlymeric carbo-bydrogcns, which 
thc^r diseoverer, Zwent^er,* hcu namcct cholettet-ititts. If cliolek- 
tcrin be benteii uilb conoeritrared pbo4pho^lf^ acid to \tn niHting 
poiftC, there an forined ivio carbo^hydrogens, laomerk witli 
die diolole rill lis, to vliieb Zwengert htt^ t%\}p\\ttl the nninc 
of chole^terifMs, By pruLon^d iKiUinx with coLccuirntcd nitnc 
oddj it becomes tiivt converted into a revmouM maasi which » by pro* 
longed digeition, is revived i[Redteribacher|) into oeetic, butyric, 
cajiroie, oxbIlc^ and choleUcric uvuU (wee page 133^- A p4rrti(;n 
of the hydrogen may be abntracted from clioLGstcrin by chlorine or 
bromine, of vbidi an equivalent quantity teke^ the place of ttie 
hjdfogea thus romoretf. It \% noT: deeomposed by cortcentmted 
tikftfiea, even when the mixture is submitted to prolonged hojti. 
On dry diUilUtion it leaves & chaTcoal^and yields nn nily ili^tiUale. 
wliidi aftci rcctiiication with water evolve.^ An agreeable odour, 
resembling thnt of the (icranium. 

C&mpontion. — C"bt»Ie*terin ba* been analyaod by Marebandif 
SebwendJer and MetBanvr.antl *ubB«|uently by l*ayenj| nith toler- 
ably similar reniiltH. vhieb have led to the evtablisbment of the 
above formnU, ("j^TIj^O- A* wp liave not yet sneerrdul in mm* 

• Aoo. A. Ciu V. riittfin. Uil- 01^ », i-l>. 

- lliM. Bil. M>». I'tMTO. 

f Joum- f. fv ru Htl. ItE, H. S;>IK, 

'^ Ann. dc ChJm. r( ^t PhyH. U Hfr. T. 1, |i. hi 
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hining choleslenn n-ith any oih^r body, we htve no in«aukt of cwn- 
trolliiiL; Oiitf formula And of tlel^ni lining iu tlonitc weiglrL. Zvengrf 
b»-s i-t^r^" rcccuily analyswl the cfioiesUri^ns, of which he «>* the 
discoverer, &nd found them composed in a tulcrably uniform mui- 
ner. HeoAaumosJio^^cvorf tb^it th^re aie dilTerences between tbem, 
aiu) that they may he T€i^]>crtiTely represented by Cj^ll^, ^tt^^it* 
and C^ll^; and he hcJicvei l1)Kt oholeslerin cmuiats of tbevc 
three CArho-hydrogcnn and 5 atoms of water. Us formula being, 
according tc Ms view?, C^, Hf^O,. Taking into considctntion tbe 
limited accurftcv which we are eapable of attaining in oar e]<nieit<- 
tary ana)FBr*i, and tht? mrLhcnl hy which V9 deduev a fomiak froon 
empirical rc^ulfs, wc must regard SCwenger'a view as, at pment, 
very hypothetical. 

^Vc ^\ve the composition of chol«stcrin ttccovding to both 
formula;: 

Ovboa 
Hjdregon 

IWMNH) 

Not niUintati ding it« extraordinarily high itumben., Zvrnger'a 
fonnala ftccordn more closely tlian tbe aitnpkr one nith the ccipa- 
rical rcsulls* 

FrodwrtM <*/" decompotUkm. — a. Chaifstfrifin, 0,^11^, ia ttftliyr 
amoqiboDH, Sniiolufjle in w:itr?r> nnd ilightly sahihlr in atoohol; tt 
difTera from tW two other car^Ki -hydrogens by IXa iiuoliibility in 
elhcr; it crystallises from a hot oil of turpentine M>luti(n}> and 
DtclCs and is deoompo^d at SflO^. 

tf. C'hotr$teritiMf ^-'ri^iv <^rystall]Aie-t in Tntnute, atrongly gUsun- 
ing pUtcs or delicate needles, ^vhich are inioluhh? in water awl 
aUxkbol, hut Wuhle in ctlier; it fuses at 25ii^f uud on cooUqk anU- 
difics in a cryitalline form. 

c. VMivterilin^ C^^H^, is u yeUow^ amor|>hoLiSf reainooa m^mt 
freely soluble in ether, ski({fatly HO in alcohol^ and insoluble in w«t«ri 
it funes at 127^. Both ihin and the preceding rarfcety amdocoo- 
posed by beat. 1'be formultt muat he re^-arded a^ enlinly hjrpo- 
t^ietical, aiiioc the pcr-<entaj:e coin]MMiition, both aa found and m 
cnlcuUted, approximates to U^jf of carbon, and ISfof hydjv^efi fcr 
oil three of them* 

a- Cho/esferoitr is o^»twiie<l by extracting with spirit the re*>« 
dne of choleaterin, heated with phosphoric actd to 13]^ i k 
crystalliaea in ri^ht rhombiet bilaterally ocum'uiated priiras] ii 
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colourless, tmiupftreiKt rer^ lustrous, ligltier than vmUTj and 

L mdu St 6Jf° into a colourless duiil^ whir-h wry itXovXy reusamea 

fihe solid rorm; it am be diitLiUed fur the uva^ pari uiitlccom- 

i pOBcdf and bums witti a smoky Ji&me. It ts uioulublr m wntcr, 

but d»H>lvC6 freely in ^cohol tind ether^ and iu the voJfitiic oiul 

futy oils. 

i, Vltf^iertmt U entricted by etiier frodi the residue iiiBulublc 

in^oobol; it occurs in diii; wbitc needle, melU at l?^'^* cannot be 

diatUIcd witbuut portitd tlccompusdtion, la lii^htcr tJ^n vntor, is 

devoid of inaxt ai>d aineU, ntid burns with a amoky dume. Both 

.miedec of cbolesneron* ar^ devoid of oxygen, but conuin aibout 

r IS parti hydru^en tu HS of civrbuTi. 

Prtparathn, — Tlie heat method of prcparii^g cholesUriii b by 
tboiing g&IUiilones, ccriUdiiin^' thU Htibataricc, wUh (ilc^oho], nud 
Altering the ftotution uhiiti hot; by reor^'stalhsatioa from hotaJco* 
liol it ti easily obtained iJi a stale of purity. 

TittU. — The recx>*;nttioii of choleslcriu in the animal fluids is 
by no lueaiis s;> vmy lu uiLj;ht be bUppo&>ed from the di&lLiictive 
uluufaclen of thi^ body ; if, however, it has been once »r-panitcd in 
a cryvtalline form, notUtnL; la eaaier th^Ti to diagnofio Ue prenence 
vith eertainty. If, by ita insoLubiUty in wBter, acida^ and 
ylUkalies, nnd by \t% !H>titl)ility in u](!ijIlo1 ind i^llier. it hm been 
wecuf^nUcd m n fjitty xul)»Uiri<.f, it nmy be readily diatinguinhed 
Hrom all other uniilar ftubstonccs by a meaaurcmcttt of the ftnglea 
of the rhomb. It i« only noccssAr)- to remark that tlie tublcLs 
we often so thin that tbetr oontoiir may he eaudy overlooked tii ;i 
mleroncopie examination, if olber moTpbologiciil «nbikt»reefl are 
aiDiill«neouidy pr&<ierBL in tbc Ijl-M of the inicro«eope : ne inuiit 
then alightly abade the 6cM by a lateral or ccntnd diaphragm to 
make the outline stand forth more distinctly, lii all this there U 
DO difficulty ; but it ii, on the other hand, often very troublesome 
to obtain this substance in a ery^tallinc. form frnm oily fluids 
euniaiiuJi}; hiU-, ur from »OJipy solutions. If we saponify with ui 
alkali the fctt irliich holds the diolostcrin in solution, it also 
diaaolrcs in the soap-water, and on the addition of an acid is 
agMn converted into the htty acid; hence, when denling wlch 
veiy small qitAniitirts of dioletlrrin, i^ la nrrci^viry to combine 
ti^c fatty acid with ojcidc of lead, and to extract with boiling 
ftleohot; the Amall f^uantity of diMoIrcd it^aTi^arntc of le^ i« 
neuidly deposited previously to the Reparation of the chole»terin, 
wb;eh fretjucntly docs not cryttAllite, m> at to be reeu^r>)Kcd by 
the micTo^copp^ until the thiiil has hrtiii subaiitted to evujiuiatioii. 
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firf^urrenre. — Small qunntttien rxvur fn moRt of tlie animal 
lliiirK. It wuH ori-;]|ia)ly diacovertril tiy Gren in Iriliary fn/mii, 
and liaa since been rwoijnwcti m » coii3lent ingredient of tli« 
hiie. In tlie tiormal condition cholesterin is dissolved in the bite* 
and hence cannct bn rrrcgoii^vd imdir the mt[7ro«cope ; eren in 
the bile li'mtiiTd fmni Lhc tlrA[1 hnily wc mrrly find tahletM of 
cbolr«t€rin (Qonip-BcuncJi^] and in these ouci ire Cfuinot Uill 
whcth<7r it depends on an oD^n^entation ol tlie clioleMtcrin or 
on tta se]>&raiicin tn eoni^'^iience of the d«ooinpotttic>n of iaan>- 
cholic acid» FrentOint fuutid no diolentcrin in Mi-eril ciamitia- 
litjnn whirli lie nihde of the Hie in rjknts of fnttjr lirer* 

CholcAterin iraH firat diatindlt reoogniM^ «i a aoniul coo- 
btitucnt of the Aiood by Lecanu, Denis, Boilclet,*ikd M*r«biad} 
while Beequeral and Itodier] h&ve osp«ciAlly directed &it«ntioii to 
its flu^iueiilaliun and diminution in dineased conditions of iha 
bluud. According to ihe&e authors the amount of chokaterin 
ir LOGO jfarts of riormrU blood rangt^ from O^OJS to O200 (tb« 
mean bcin^ U'(J8}4]. There Ia an aagmentatian of tlie cboleiteriii 
in the blnod in old nge, ard tn moftt acute diii«4uC9 toon alter 
thr (itx:utrcncc of febrile nymptomsj r»]krciAl1y in indammatiOBa 
and In icterai. They bnrc not diicorereU any pbymlogical or 
pntlioloKicnl condition in which there is a constant diminutioit of 
thi« substance. 

ChulMterin iilwayii rxwur* in the Itrain, irbere it was ^rtt 
dlnctmnsl by Cnucrbe. Many xubActiiictit obaervera ham mow 
lirmcd bis ob^ervatinna. 

It alio appears to be an inlcKral constituent of jmf \ at lautt 
wbene\-er I hare allowed pus to become soor I liate found t»bleto 
iif i^bolefKterin tn the decompost^d mass; moreorer, tlarMHoo^ 
nLitvrliucV. Valentin, and many otlLenhn^-cilett-tiiMlittn fmh poa. 

Cholcaterin is also very frtquently found in dro|M>cal oodtt* 
tioas, especially in cysts: I liavc recently, on two oooaaionit 
l5i«d xheJJnid of hydr^ct/e A'tnehiri^ed by incision; both l| 
vvere »eini-ioUd nitlier thnn lluid, nuA «hen tttrred, fonned Ticao 
ijfu] [^listeninjf bands. Tlieir mdy moqiliolugicHj elefOCBt ns cbo* 
IcBterin. 

O^wMtf {tJMty) tuherekt old etfAtficee^nu-eyf/Jt Bueli aa 

■ UolBwachM^in QIk tisUc. ^Lui^fa, IAI<. & AS. 
f rUaavT. Ann. OL «, 11. L 
; Clu. mSd. t*M. Xe. ST. ' 
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utY ofu'n foiuitt in fir liver, and degeiitiraled ot^ariet and ttttMfS, 
often contBiD b large ftiiiouiU of choleHierin. 

1 c-ncc foond ihc choroid Piceua In tlie bmn pcW«cU]r en- 
crusted ■erith choJcaUrin. 

In enc^t/€^ furawur*, (especially in mebverift} as well as in c^or^ 
daomatwis arid f>/Aer tufftours, v-e ofteu meet ultli eholeaterin. 

Li die sfifid e^rr/rmrnU wc may geuerslly r^-ugnliie tracea of 

ketcriiii and in tbc tncconmiit thia nubsUiiCG la ]>rc9Cnt in 
my considerable quantity* 

In p;ttm<jnnjy expfctcj'fitiot I have only iound cholesterin Iti 
ihv vhtrc^y ronc-rirticrriK rj«!(;lixl in advanced pbthisLH, and wben 
voniif^ arc almid)^ ]>rc>ciit. 

In il\t bWn<r, ai iht an I know, no cbolcstcrin has yet been 
found. 

[MuUer itQtc* that he bas twice discovered cholettcrin in the 
pellicle wKtcb forni-H un the tirine during pregnaiw^Vj but I know 
notlking of bis chamcter in an olucrrcr. See Cuapcr's Wocbrnsdir. 
1845, N. 2, 3 ; or my tranjilation of Simon^s Animal Chcnii^try, 
vol. 9, p* 333. c). n. D.] 

Oriffin. — In regard to tbc origin of eholcAterin, whteh ia 
rer found in Ihe vegetable ktngilom but only in tJte animal bo<ly, 
wc omnot offer even a probable ronjcclure> Juilgirig from the 
mode of ita occarrence, n-e muat regard it n» a product of dccom- 
poaition; btit from vbat sobBtances and hy whnt proccs-sca it ia 
formed, it i* inoponible even to guean- Nutwitlntanding the 
nmihirity ttLidl many of ita pbyMiiral pn>pi?rticn prevt^nl lu tlmw? uf 
tlie fat^ we can hardly aupiioae tliat it takea ita origin from tbem« 
tunoe tbe fat^F for tbe most part, become o^idincd in the uiunal 
body, wlierena in order to form ciioloiterin^ they must undai^go 
proeeas cf de-oicidation. 



'^liis body, whicb aa yet has been very Uttle dtudied* waa div- 
coveted by Boudet,* in tbe solid residue of the serum of the blued. 
At an ordinary tern peiTitii re it appears in nacreou^i, gli&iening 
floceuU, ubicli axe lery sbglitly soluble in cold, but disHnlvt; prclLy 
freely uj hot alcobob and in etber, and do not fonn an cmulvlon 
with irater. This body hua no rcuction on vc^elablo colours, mtlta 
at +3€^> and apparently may be distilled with only parlint change. 
* Ana. do Ckim. ol dc Piiya, T, D3, p. 397. 
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The unmoniscnl ntpoar* anil Uic very peculur smdl vbicfa it 
developes Juring (iistilliiLioa iiidtc&tc Ih^t it contains nitrogen. It 
)B not saponilicd by the ftlkoJies. 

tJcroUn U obuincd b>- eiinwting, with hot aki^holr blood nhicb 
hu bwn dricdf tlicii boiled ^it.h wnlrr, nnci kg«in ilne4« Aa tbo 
jitcohol cdoIk tlic fterxiliti aepv&tcs in floccoli. 



Casto&in. 

This boiiy ocoara In csstoream; it crystnllisr* from ^ 

tilroUolic Hdluiiutis tii atuallr roai'-si<lci) needles, i« pulirriAiblc «bru 
tliiedf melU tit ft t«Tut)craturvr exceeding 100^^ ii not Mponi&abtc^ 
and la cuiii'crtcd by concent rotcti nitric acid Into nif 
cryfttEdliaublc, cattortc-acid. 



AnBRRi;*. 



Ambrem b tbft pnnoipftl constituent of amber ; it cryfttolUMa 
in v*hitc n«edle> ffft^iptA tn btars ut n'i;rt-lii;e &iia)>us, mdta at 37'\ 
cannot bv -lAponiiiedf oiid is converted by nitrio oad into <Bifay<<- 
ndd^ C^^lli^N^O^ wliicli b crpiAUiiiible, and fornu ydlow tolts- 



Nov-KintaazKovs KscTRAt Bodies, 



MoaE of th« Rubfitances helonging to tliii daw closely mcmhfe 
DDc ojiotherin Uicir L'tuiiiriiixtrnnipiintion, and btticr Kiiurof tbnn 
haTC rcctned tJic nftme of '"earbo^bydrntcs^'i for most of them 
contain hydrot^n and oxygen in the same ratio u these decKcnlB 
u« contained in vater, so tliot ir we tuppoMC that Uiey wen oom- 
binerl tulo uaicr, carbon would hi' the only rcmaitung riement of 
tlii^iie ImdicA ; indeL^d, even th(- iiutiiber of alomi of carbun m thctn 
appeon to be in accordance with a gcneiol nile* ainrc in oil the 
formulec wbicli as yet Imvc been n-eU catabbabed it ia divioiblc 
byC. 

Cunindcrrt 11^1 hear extremely anologoui coB)pottilian,Kb nainroDy 
tri be ei|ieHL-d ibnl ihirwe Ini-Hri nlioiilil prr^rTit many ebntueol 
fpertien iu cvammu WJtb «nc onotttr, vanwu oa their jiby^icml 




chanicten may be. They «re bo indifferent iliat it is only with hw 
oU)n^bo(Iie»|atKlindieaecase«vitlicQiiH)ileraM« ditFicultf » tliat Oicy 
can be inule lo cocubiue, aiitJ Uien tlitry enter inCtj cuntbiiialion In 
multiple proportioDavKi Uiat it U ulwiLra difficult to dctL-rmini^ tlioir 
atonak v«af;bta with my de^^r^ of certainty, .\lmoat Ui« only 
phyMcal propertiea which they have in comnaori are de^lency In 
colour ^nd anieU- Tliey arc all decoTnpobed t)y heat, and yieVl 
acid ]vn>duct» of di^tillauon. Dy digcailon vUIl ditiito ruiiienl 
ftcicbf they arc for the moat part converted int^ glucose or grape- 
wtgltf. When decomposed by nitric add, they yield ox&Uc acid, 
tfKvbnnc arid and mucic acid, wid, perlmps, nho, conjugnt^-d nitric 
acids. When Ircftted »ith concrntralcd Hulphnricocid t[i<:MM;o(licK 
become brown or black, And in itddition to humin*likc substajicft*. 
form conjugated >ulphunc acid*, 

'Hie only flubttancca of this group cff any Koo-chcmical impOTtanc<» 
are gli>eo«e ct gnipc->ugar, milk-sugair, [inonitc* or muiicle-iiugnr] 
and cetkJur. 
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CftrmicaJ RttatiooJi^ 

Prrfp^tifS. — Glucose, which ia the name Applied to grape-sugar 
by the French chemists, i* identical ^vith dhlctic aufjar, and cr^'s- 
tsJli^es with 2 atomic of \rater in warC'likc msuiiict consisting of 
minnleptatciamaigedm jirAultflowcrfonni thcscplAtesun^rhombie 
and notaqunrc (lu Saun-iun^ believed) ; when thl^ ntibstnncc separates 
rapidJy from a solution, we may observe under tlie raicro*cope that 
it occurs in irrexukrly ntriatcd, roundish masses, and not in 
pUt4*i it is white, devoid of odour, and not so «weet as eunc* 
iu^r but tveeter thun rnilk-AUgar ; it \% only liulf lu toluhk in 
wittrT as can^sug&r, but murr mjIuMc tiiuu mUk-;tugar; ll is only 
»)ighdy soluble in alcohol, end iniiolubtc in ether; its aqueous 
solution tumft tlie ptune of polarisation of a ray of light to the 
right, and ii devoid of adjon on vegetable colours. 

At a few df?p¥<*.t below 100° it begins to ciWe together, hut it 
nickAperrectlyatlOO°withthcWiDrrbi2atonisarwat«Tr;atHO°it 
becomes conrerted into caramel, and derdopeH a nifxeliab odouf; 
at a higher tempcrnture it becfjuiea frotliy, grows brown^ developee 
Apungcnt vapour, and leaves a voLuminoua diartoal. 

Id contact with nttro^^enous bodie^^ and espccmlly with casein^ 

• Ilfio*il«orn>i4McIiMiigu luu been di*oovorcd by 8chor« «»cclho original 
I-ubliGincn of Ibjn TA^UTHP, ItAfonnuU U C^H^iO^e- It^LU be autJcvd in afutufv 
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it undcigoc* the Uctic* and aabscfiuciiUy the bvtyriic (crmcft- 
tiition ; with comnwn yeut it pU9c» into the itate of vi&otist 
fcnncnUtion, Digested with concentrated nitric Mid, H devclopM 
nitric OKidc gM. and U convotttd into <ytnMc and tiuxhari^ ac»di ; 
n-hilr Hih>nor gA< cntircrtJi it into iiyrifvii*h1i»tir nnd taoc^iArii* aciils. 
When digi;»ted i«itb dilate Avlphuric acid, iu foluti^n docs not ao 
»|wlly bcvornc biown m thnt of cn&e-angarr itfid it is only on cv*- 
poivtion that we o1»crvc the formotionod^iLbkcliiflh brown reaidiMt 
but its suluticn, vfhi?n boiled with potash, Tcry quickly aAuroes a 
tine bmwniub'iTd tint, and at the aiune time fMrolrca a pungviU, 
swDCtiah odour ; it may 1m eraporat^ with llmc^wnMr without the 
development of aJiy browii colour, tbc iimc and the ftuxar loTaunf r 
a Hyrupy ootupouod with a bitter taate. On tmtiiift an aqueoua 
solution of glucoae with cauatlc potatli, and then addii^ a ^arnii 
of mide of i^pjivri nu prviipiuie i* funned, but the nulutiun 
aMumaa m Iwautiful axure tutt: after aomc limep tliin grmlually 
chai^ca to a f^reen colxi^, aiuL Anally a red powder i» deposited ; 
if tlift fluid be boiled, it at onee asftuiaes a yellow tint^ and bub- 
oxidftof copper 15 wpBfTitrd as a yellow or yellowish Ted jiowder. 
Glucoac ia diAtingulahcd by its properly of fomung a bcauttfat 
oyitdtinc compound with chloride of soditnn. 

Com^w>nfwn.^Aocordins tolho above formula^ glitoote conoirta 
oft 

OirLDn llatoms ... 40-090 

Uydnij^nL . . It ^ .,., ir««fl I 

Oxyfu II , .., A3-JU i 

loe-Mo 

lis atomic w«ight=:fS5U. (P^ll^ot,* Crdmaitn and Lduuanfl.t) 
CamtHtafkm^—Thv compound of p/urofff wtd pttttakr 2KO + 
C^fH,,0|y i« obtained by addirij; avi alcoholic aulution of cauatJii' 
potath to an alcoholic solulJun of glueuoe i h occurs in the focoi of 
white floccuU which, on ejipo^uro to tlie air, aoon tKcome tcnacaooa 
and moiKtr and nt length pcrfeoUy deliquescent^ when diaaolrMl in 
water thry exhihii ui alkaline reaction, and attract carbcMiic acU 
froto tho AtiBoaphcre* 

'^Thc compound of jr/>iCOM4nitfJ«aw,3CaU +0^,11 L,0,rU funned, 
ttbcn aaolution of glucoae b mixed with nn exccai of Ume. and 
the filtet^ fluid treated with alcohol ; it forma a wliite maisa^ wKidi 
on eipo*urr to the atmosphere altractH wnter and b<Mim«a timnapa* 
rent. 

It ia not eavy to obtaiii a combination of jfht^K Kith «ridb ^' 

■ Ann. a<i€Lttd»Plif«.T. Mip. HO. and C«nai. nod. Ta^F A^ j 
f Jomv. j: pr. Oi. Bd, 1\ 8- IIX 
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ii^d ill iWfinitc pfoporttQDs ; its aqaeoiis solution taken up & laTf^c 
quantity of tltia oxide i &n insoluble ct^mpoufid t» ohtAirx^L from 
^iiooee and a solution of ncctato of lend tnntrd %i'ith nmnionift. 

Hie combinfttiflti of ffh*co»cuii(h rfihride of Mcttiium^ C^-^H^^O^^ 
-H9 HOH-C^jHiiOii^NitClf may Iht obtninrd hj^ thr dinfcL miiture 
of tli« aolLitioTiK of t)i€ two const]ta«nte nnd hj sponlancouj «vil- 
■poration) in very lu^cc, cokuri^^^, fi>ur-iid«d, <1ouI>Tl^ pyramida. 
These cryvUU mre hard, eaallr pulveri»al>le, of l'5A\l specific 
j^rmvity, tmitfpatent, unnfTeel^d by ihe fttmotpberej of s saline 
and Bvi'i'tisb tJisU?, suluMu iiv 5"6S5 ])artB of cold wuteTt aud 
difliE^ult fl)f Holuliuri iu 4lcoho). At lOif tbe powdered cryat&ls 
begin to cake t»;;etbcri nnd lovd 4g of water ; wiicft ru|Tidly betted 
to 120°tley melt in tb«lr water of emrAUisntion, And b?gin to 
become broiin at -f 160°- 'Hie eryrtals conisin I,V3S of eblnriiJe of 
sndtum. 

Prtpmrati^n^ — TW\n sugar ia not oiilj', iti ia well knoirn, widclf 
ciiflUsed tJirou*hotit the vegetable kins^don, but may be formed 
from other kind* of sugar and from carbo-bydmteB (starch, wood- 
fibre, fk A) by di£e11tir^T1 vrhh dthite acida; henre it may hr ftr^ 
jiarett in iirany difR-rerit wayft. On the l.ipge wrale il la nonimonly 
ubtiiiicd from btarch \ but all that coDccma va berc is ita mode of 
preparation from diabdlic urine. The following ia the ordinnry 
mode of prooeedjng. Dinbetic urine is treated with basic ftoetate of 
Iwd, and the r\M*tf r>f lead removed frouj the filtered fluid l;y 
^ulphnrrtlcd hydrogen ; ihe fluid is then evapunitcd, and extracled 
with alcohol, frora which the augar cryhiallihcs; but sugar thua 
obtained aln-aya contains acciatca. In order to ohtvin the augar 1 
am in the habit ot cr^'apo rating tbe urine to nearly the thtcknenf of 
aaynrp; providrd it has not brrn lixi powprfidly cviipomti*<lj lJi« 
whole fcsiduc, fifler a vnriablr lirar-, beronjff* nonverlcd into a aolid 
ycllo^¥iah white mnss, which moi^t be extrartcd with abiolute 
alcohol and attbncquentty with hot spirit. The ^u^m divitdvcd in 
lb(» latter ia removed, ofter it hnx eryitallited, by fdt/ntion, while 
the spirit ii iiibinitlri! tti rvnporntinn, nrid ibi-n trroti^^l witlj a little 
watx^r In order tti furdilalc further eryMrilh>iitiiin. In Ihls miy we 
obtAin the sujpir in n rt4iic <jf K^cftter purity than by the ordinary 
method. 

In order to obtain dnibetie hugar in a atate of ebemicoJ purity, I 
prepared the ddoride of •uidtum compound by aatiiratitig the 
ni(|ueou-*i vilution of the alcoltulic cxtriict with dilorlde of ttudiunir 
and Iry rCfwiLlcd eryfltallihutiuii obtained it in perfectly trunaparcnt 
cryatflja, which I diftaoh^ in water, and ciLUliouitly preelpitatwlvitb 
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fiulphftU of silver } the duH freed by liltndion (torn tW cblonik of 
■ilvpr wiu OT«pnrttt«>d, And the *ii^>r vraH obtnincd in a «>Bte of 
clifTinicnl ptirity by cxlrac^ion with tlroliol ; in onlrr to rrniove 
any trace* of this fluitl> it tnun J>c rccjjMallijcd frooi diitiUcdi 

WtttCT. 

7Vj/«.-^The meUiodn of t«!ittjif^ for »agu- ore not mettrly of, 
iniporlATic^ ^M ennbUiig Ujc pUyili^kn tu c*HubliHb bb ilKM^ioin in 
ctiM^ of dUijctrA mcllitua, bat likewise; In €onMK|iicibCC of ibe 
phyuiological rclutlo»» of ^uj^ur to the gcocnd m«UiDorpliofli* of 
tisftue. Mftfiy cbemistA (&ciioii;;st vrbota mty he enuiDentcd 
Gelding Bird*, Gairdriort, Budget, *"^ my»eir,{) h»Tc tiirnvd 
tiicif allciii.ifrn Ui the nuist nccuraic inoibudn of di»ooi'unng »ugar« 
There boa bctn much djAcaasion reg&rdinig TVomDKf'Kll adii^r&blo 
teat for flugar; bat if this test be not &(liiultcd, ci)iul ohjcction* 
may be sdvaucfid ngam^t nil the roai^nt« employed in Dunefvl ch«- 
mistiy ', for th<*^^ aUd require to be ii»cd with proper <v« and cirtunw 
ftpectiOT> ; thf^ opplicatioii of must of them dejoaoding uvqtc precmotjon 
and bkilful mai^ipulatiou ilian lliu tcsL It may be regarded aa iiijkl* 
liblc for the recognition of the presence of sogor in <&abctic untie; 
tJlhough A person utterly i^orant of chemical rvag^iits may 
here fall into error. In true Diftb«t«t mcllitiit, the nrine U 
froui tiioMo subvUriceH vvbich n\fty ini^rfcra with the iractuiD 
which tliiH teat ia fouridcJ, or mther wit)t tbe judgment we form 
regarding tins rcftction ; diabetic uriTic prriaita tliis difTcrencc from 
other saccharine urine, ihat the fjrmrrr wUh sulphate of Mpptfi 
and potash ipvcs the renrtion nlmovt M rendLly a^ a pure aolntiott of 
grspe-sug«r wnidd dn, even trlten tlierc is but liUlr i^u^ar pr«iariit, 
nhiliL tlieiiiorc normal iiriuc in which sognr i^i a n>crc ini 
constituent] givca a U«s distinct reaction ; iwd the Utter cnoreow 
pracipitatcs othor aubiUnce« vitb the tvboxide of copper, bjr 
which the robnir of the preeipitfltc \% eonsidembly modified. 

Thn <|urHUoi] hrri' Mri\M — wbnt prrrautionary raraxurea ov^ht 
10 be obwn-cd in the application of Trommer'* lent? 

The tiuid to be cKamined >k treated >*tth comttrc polii^h, Mnd 
filtcttd if n«cett9Earyf tlmt t« to »y, if there be too ^reat a precipi- 
tate ; an execic* <if eauntie |)otaih is productive of no barni, aa it 
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thould he prewrif. in fnorr than sufficient quantity to decompose 
t)te *tjfyhate r>f c^jt^trr ; tlic Inttcr, wliirU niuU Wiuldpt) graduftlly^ 
mid ill adiluEcii »tntc, usunlly gives me to a prccipitotct which dis- 
npprarn when the fluid in sitirrcd j nn the qu^inlity of the oxide of 
copper which ifl «j1u hie i* prf (portion a1 tolhcqunntitvafKWji»r\^hieli 
in prv^nt, vrrr \\tt\t- lulphntr- of c«i>prr miiKt ht- addi<i) nt n timi-, 
if vr nispcrt tlial only & IJtlJt^ sugnr i» present in the: fluid. On 
illowing the azure solution thus o^iUincd to :(Ktiad for nome 
tiiQC, there is U!*i«iUy (ormeil n more p«te red or yi:llort' ptiwdcr 
than the preeipitate whieh h at once thrown down on boiltn^f the 
lluid. Moreuvfr, v<riry prolorif^od hfut'iii]^ in iiijpru[ier, for tlivreHrv 
veverul aubstanccs which hy prolonged boLliii*; aep&ratc KuUoxide of 
copperfromalka-line solutionflofoKide of copper ; arnortg^it thorn we 
infty etpeciftlly munc the ftEbLimiaoufl nubnanecn, wbicli with oxid« 
uf copp^ ^nA potaxh yield vrry heaiittfnl n?:ur«T-1)!iie, tir snmrwhnt 
violet solutions *nd by very prolongeil hnlling, np|mmtr r little 
suboxide of copper. nUhoogh without the nid of heat they h«rc 
not this property. 

If a upceimeii of urine oonlnin very little "Ugar, or if we are 
rhing fcir KUgnrin Hume otbi<r llnid, it i« aiUiiiahlc- (oextr^et the 
*«Iid rcHdue wiUi alciihol, to dinjiolve the alcoholic extract in water, 
urid to apply the pot4i»h find sulphate of copper to this solution. 
By proeeding in tbi* mannrr wo usuully obtain the reaction in ila 
most dicAiuet fmuiner. If^ however, we are fieoUing for vctt small 
qnanlilir« uf lU^ar, »» for intUncv in rbylr, bloud, cjr in the i^(g,we 
muit nrutralinr tlie ai^onms duid^ prrvif^uidy to lu frvaptirntion, 
with dilute occtic odd, in eoa3ic<iueiiee of the ftolubitity of nlbu-* 
minate uf aoda or of casein in ateohol, thus preventmj; any Albu- 
minous body from remaining in volution- Tf tbe redCtion do not 
projwriy maiiiftst itaelf in Ihe ivlcolinlic extruc!i thus uliiidnedj or if 
we would eatry the tiiTeittgatltJii further, ne niunt precipitate the 
aufir from the alcoholic solution l»y an alcoholic solution of potAiih, 
dUaoIre the eotnpouiLd of su^-ar and poTa»h in water, and now apply 
Uie ttdphate of copper ; if only u ti'Ace of augar be prunont, we ob- 
tmtt a movt dbtinf^ and benutiful rehution. 

The /rrmeniittiaii'icfl/ lian been rnurh cxtxillcd :ui a means of 
diacoTcrin); »u;car; but indeiiendently of the circumstniico that the 
proMsa U very tedious, it yields^ to an inexperienced eMperimcnt- 
albt and obfterver, far lest certain results tlian Troinmer'a teat. 
On Jiddini; \-t^[st lu a ilutd, thi* plienninenn of fermentation are 
umply dependent on tlic devdopnienttifhuhhlcs of carbonic acid; 
if thb development of ^ns frotn a Huid, aa, for inalcincc. from dia- 
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betk urin^, be not v^ry actir« »fu*r the ftdcJition of y«4JAt w« mwM 
not dnw nny coi>c1usicirtfi rcfcarding the presefictof nigtr^ for y«MB 
proniotev tlic (Leconi|)oailion gf ttio aikiniiil fluids — a practMi wliKdH 
is often fuxompftntcd with the devtloiuneDt of a Uule gUp !( 
hosvcvcr, no y<-iLat I>c nddcd to tUc uhnc, but wo wftit for ipoo- 
tftr««>U5 former tfltioTi, m hftis a]&o boon rocommflndix), tht d«-^ 
velopment of «irl>onic acrid procwds very ilowly, tmlcxx ^n ^x- 
Ucmf-ly largu quAiktily of vug^tr bo prcKnt; loormtTr, id thb 
cokt there iA tbi« add'iliofknl di Acuity in observing tl«J 
formation of tiio j^t^ tUtki the mk^-^ Uit tEic moat pent unde^gom 
the Iodic and not the %-inoiu fL^rmontation. \m ihc detcCtUHH 
of th{^ hirohol, vrlik4i '\% farmed diiriri^ this procaai, b by nol 
nuAns KOftyt ihltciilioTt ba^ bran drami io ibe formation of iW 
yea»t-fun£ua (7Vu/a €vrCT(tfe«) &• a chAracUristio imfiiotion of 
vinous fenneutution. For thoM vrbo arc »ecastom«d to the uae ol 
the micro!H^>pe, nuJ are well aoquainted uiih the apfwaranco td . 
tite Tomt<i, lliiH IS uiiqu^Fttiiirmbly an eaft)' aitd MrUUn tot ; bat it 
mu.<it be hurnn in mind, that -nben norma] urine baa been &Uinrcd 
to lUnd for A lonK time, e*ptciaLly at a hi^b tcnnperatiare, fungt. 
of a ]>rvcib«ly ftimilar shape are formed in it, probably, for the raoit ^ 
|)aTtf from the mucoa. Thei9 furigit n^hieh are by no ntoana 
dependent on tho det-om position of Hugar, mfty exint in iihne Mill 
prc^er^lti-; u (Ici:idi-dly iu.uJ rcJtcLltitit ulUiougb they tnttne frcifuctitly 
occur in neairnl uniic; tW iiidividvial cells, wbieJii like tbe yeaau i 
oolls, [Tonda crreriei^r,) contaiTi dUtinot nuclei, are mostly ab<Nit j 
one-half (in diftmcleT) smaller tlmn tho trvo yoaat-colli i but iiufe- 1 
pondenlly of ibe circuni»iah(Vi that (juder tbe microacope apparent j 
inagiLitudcji uflurd a wty iclalivc criterion, the ycnat-ceUi whkk J 
arc ArsC and spontancouAly formofU nic alvay^ much smaller Umb J 
tboae which nrc «LibAcqaently prf>ducc>d by gommntion from pre- 
vioualy ^rnicd yra»t>fungi. 

A very good nieans of di«n>vcrijig *ugt.tj luul <if <teU;nniniii^ J 

ittfi|iiimtit>' nitbcoii^idcrAblL- accuracy in o clear solution, irtalfordeo 

l>y Hiot and SnUift poUrxfrng appar^ttg; its cspcn&c Mill, bo«- 

tv^f altvays >tand in the Wfty of its general application. 1 

m We bnw alrt^ady «hovn (|]. 124} that Prttmkofrr'M UH is nnt \ 

Mailable fur ihtr ili^lt-ilion i)f so)^. \ 

All otlicr tc«U which were formerly employed ^rr the dikciivrry 
of sugftr (evaporation with hrdrorbloriu or wlpborie ncid, trear- 
meni wiib chrofnic ai^i^l. boiJiiifc with cadstic potub, hx^) are opni 
to HO many luurciri of fullney, as rompar^d wifh thf* tndlittdi we 
have alrtady ladM^led. that me may fttw them iner in silnicv. , 
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IVomnKT^A Ust may also b« £ucccft«fa1ly employed in the ptatt- 
titativf deterfMtMiicn oJ the sugar in UjAlietic urine; Birreswil,' 
Falckjt >pTk1 Sdiftriattft hare r«comin«nde<^ difT^rent: meiboUs of 
applying it with 1hi» view ; the luoKt j{eiierally applic-aljlo one, 
however, lA tlial of Failing.} As u if^l lie uMe*t a holution of 
40 gramuKs of cT)alallisc<l sulphate of i^p|}Cr in l€0 grHianica of 
VAtOTi this iiS mixed with a concGtittated aoliitionof ICOgmmm^sof 
tertme of potafih and Sfiu frames of n solution of cauitic-soda 
(upcrific grHviTy = l"l2), anrl urstcr in (ben ftitdetl lill rhc vi^liimeof 
thcfluiilat+lS^amounUto t litr^. I I'Scc^ofaaaccharinc solution 
contniningS gmmmcs of dry »ugaT(^C,^ni,0|^] in a litrc,arc nfccA- 
lary to caavc the perfect reduction of tho o%idc to the suboxide of 
coppi-r in lOc^, of the t<!ii:-fiuid, Hcruro it follow i tJ^ at KXipmis 
uf oxiile- (irm|>|7^r tite [Xiriplr1i<ly mhu^d lo ttir Mutri i>f vuJK)}iiiI(* 
by iS'25 pftria of au^ot. or 10 atom* cf ojiide of copper l>y 1 atom 
of sQij-ar- In order lo dclcrminc with the greatest ccrtuinty the 
weight of the augar from tlic rolutnetric m^nsuretsent, ai:Ld to render 
t)i« erron of olxeri'ation u« vruh^l :ls pt^ssible, Feliling rHxirnmcndi 
tliat tlic uiiiit; tc be txaiuhied fur m^ar ^liouUI be dilut«l niUi 
water lo 10 or 20 times it« volume, that is to any, thnt 50 f^rammea 
of nnue tihould be tr^^tcd wiUi 450 or 930 of water i JO OiOi of 
tbe tt*t>fluid are then lo he diluted aitli nhout 40 c.o. of wxitar, 
boiled, oud no uiueh of the diluted urine {tvhicli must bn kept in a 
burette or ^railuaied tube In order that vie. may hc^ able U> i?Atitijfitc 
tbe qttanlity uned) added tu it, as to eliei^t a,<i nearly t\fi povilble the 
60inipdet4» decoinpositEuu of the tiu;cnr and of the o^^ide of copper. 
If tny unde<^ompo«ed oxide of topper be contaiued in the lluid 
aft<rthe remoTsl of the suboxide by filtrntlou, h mny be recog- 
nised \>y the blue tint, aiid by iu reiuLioik with «ulphuit'lted 
hydrogen ; if> on the other hand, too uiuch urine be Boded> the 
filtorod fluid appcAre ycUow from the action of the caoetio alkftli on 
tbe migkT* The point of thorough mutunl dvcotn position i^ e»ily 
attained by a few repetilinni of thr mprHmrnt. \h 10 c.c- of the 
tcst-duid require OOOj? of a gtauime of sugar for Uie reduclion uf 
the oxide of copper contained in them, there muat be cjiactJy that 
amount of »ui^r in the quantity of uriric uucd in tlie expertmeoti 
imd hence the proportion of augAr in any givea qitaiitily of urino 
may he easily cnlculnted. 

TliOHe who are not in the habit of using French weights ant 

^^m * Joiim, (III Pliunn, T. A, p. 301. 

^H t Ocq|frJr»'t Jnlivlnf.pr. lUiJIi. Hd. I,B 6«a. 

^H : l>hy Zucki-rUnruruHt, I^'Hin, \Mn. 

^H i Anh.i. phj%^ itfxlk. Uii. 7. » r^'T^ 
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iD«a8Ur» miky pr«r|)ar« Fchliiif^stot solution u foUfnris — IHnolrfl 
69 ;-nl»f of cryNtalliKed sul|>}taT« of cop|M-r in five timet tli«ir ireixtit 
of distilli-i] vi&ler, uttd atki la it, 6nt, a cuii<j«fitrated aoliidon oi 
2G6 gniim of Urtrate of |3ot4uih, and Ui«n a salutMHiof 80grsia>of 
hydrate of sodh in otxc ounce of di^tillMl water. I^it the Mintum 
into an alkj^nieter tubt*. inU luld dUtilled wit«r toutoaiAlce 
KXW grain-meatares of th« liquor. This solution vill be n«urly 
duuble lilt Htr^ii^lli uf that made a<r?ajrding to Uie >boT« dtrectioiu, 
and cverj' 100 grain- mtr^uurt-^ t»f it wdl be etjuivaJent to I grain 
of Bjapc sugar. [<*■ S' p*] 

ily SoinPt polarwng aj^purata^ the qtinntity of augtr may be 
determined with mor« ntfiittiry than by the prreeding vwthod, 
and witli €qnal accaracy. Many prerautionn arr, hovrrveT^ rvqui- 
»itc iitit^Bpplicntionp&s has been capccLalty shown hy Dubmnlauti* 
CIcrgcttt And Lcnpiau.t Wc refer, therefore, to tliear eomrauni- 
cationi on this Ruhjrc?t; e^prriftlly aa Soleil'A apparatui, in ii> ^ 
at \U Rppliraiinn to sut^chnnnc urine is ooncxrned, i* ittill dcticicnt 
in u^uny re%prrtji, 

Fcnntntnihn wa-i formerly cmplore^ to detenDme the quan- 
tity of xu^^ir m duid-i, the efltbotiit^ acid bem^ detennined, and the 
quantity of suf^ar caleulated from it. Thia mode of detemuoation 
ia di*firTi-iit in nrrumry^ in the firet place, heciune all anintl 
fitiitbi, mid njimully tbrr urinr, ronfjiin ftvi? rjirbtvtiic aciil, wo^ 
seco;idly, because oUier constituents of the urine are atmultaneoiuljr 
deoDmpoAed tlurin;; the proeew of fcTTuentation, aii<l also yieU, 
<-arboijic aoid- Tbu method fterve«, bowet'er, very weil for approii-J 
mate and comparaiivc dotermirmtiona, if we allow a wci| 
qunntiLy nf diubiftii! uniie lu frrini-nt tX yj^ in PfV9CiUDsVt 
limctrical apparAtuv^ and, aa in alkalimetrical proceaacap ikl 
the carbonic acid by the loss of irri-;Eit- 

This is tlie beat means of delenuiEiiiig the amount of aogar ftt 
ordinary itiedJeat purposeip Pehlin|if*s mctbod being applicable 
rather to tecLiiulo|£) tliaii ^to i:UriLun] mL-dioiiie. If the 
be allowed to alard for a^>out 44 li^ura at the al>ove-i 
lemperaturCi all the su^r wiil have lieen converted into «fMrit i if 
we 0ven omit to remove ilie eArhonic acid by drawing a IKUe air 
through die npparatuK, prrviotmly to vc'i^hing^ uv ithnll Mill ohCAin 
tesutta at all events sufKt^ently accurate lor puqxiaca of 
comparison' 

• AaiL d. Oiim. «< 4s Pbyi. 1 94t. T li; p, 101, 
t CNjnpl. rend. T. tl. p. MO, and pi^. tM-Mft* 
: lUl 'Wn, p,ffM. 
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VhytUthgkat fUlatios*t, 

(}rcnrrmrr.^^}n a iiartrnti ntndi/imi nf thr ^Hnn thw form of 
['«a|^ n»f dvinys be vcrogm^cd in the pH/iitv rke, cspccintly in the 
events efthf mtaU initsiinf nftcr the u^c of VR^ctablc, that m to 
wvr, of imyUc«oi» <tiid stLCcharlnc^ food, \\c nhatl Hubscquc^ntly «ec, 
wlirii trutirig nriltgcitiotij tluHc iipriTic-ipikUy t)irtiu}i;ti tim iiil1uenc« 
of the pftncTT^iUc juifT that ihtanli in i^nidunWy converted, it) the in* 
tcMtinot canolt into ni^ofi It iKonly^in tmall quantity thnt it c^inU 
i» th« oontcnt-i of th« small intcatiiLej partly b(^cau»Q the chunfce 
vflfocted in the wtarcli pr4}cee<li very grailuDllv, and piirtly lieeaute 
the sugnr whicli i« foniK^cl is very nijiirlly jihtnHK'd. 

nVKEimcT* wim the £rst A'ho iletx-irb-d inierjt of itignr in Hxt 
cAyA?; I have se^'eral limi-a must distinctly rconf^maed tUc prft- 
w;acic of SQ^ar in ihe ehylenl horses u-hieh, a ft?w hours Ix^furv (hey 
were killtHJ^ bad tnkeii dttier pure fttarch or vtrorigly um^luceout 
fuocL 

Sufiur t!arin<it i^iiprally lie re<*<igtit«iHl iit tin* hUmd: Magendiet 
hoireveri ovicrtt thut lie found considcniblc <|Ui-intitic3 of itigar, 
together with d«!ctri)^, iu tbi> blood of a <\^'ji^ which for TWvorul day* 
hiMj been fed solely ori boiled potatoes. 

In a normal stair it in pr^ibjibV thnt no siLgar fiTiiTs \H way into 
thp urw ; at Ic-iLst after living U\T iwti dnyt Kolrly rin fat, and nognr, 
1 iros &4 ansuccea^hJ in the ><Ar«h f^r ^nJl■^^ in my urine, as 
Mflgcndic had been in the cruic of the do^ in vrhofne blood he foatid 

It U only leldom that we nii^t with GKM^h&rtne urine in of/ffr 
rf£f«w«tban iIijdiHt's. Pr»trt luit ^jiinffimeN founrl i^ui^ur in the 
urine of '* g'^uty nnd d\spcptic per^on^/^ aiicl BuJuct in ^' abdo- 
minal atfectjonn and bypoeligndriruib." 1} once met vvttli tix^vs 
in the urintt ofu puerper^il woman, in whtjin, on thi* fifth day after 
ddirery, the jaeciviion of nitlk u-ct* Kuddiruly i;u*|>endtd> I waa 
leil tn the disitjvery llial it eunuined an^^itr by obst^rvin^ the funiio-r 
tion of yeoat-eelts in it ; the ftugnr only eontinued in the urine of 
this wrcinian for f<jur days, 

AltJiov;;h I have iuy«elf|| cnoe found su^'^r in the sa/iva, in a 
eate ol aeutc rheuniaiUtiir in which spontineoua salivutluiL endued. 



* 



* Aim. <U rii. u. Plunn. Bd, SV» S, Wi». 
4 Compt. r«id. T> M, |i, lUl 107. 
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and tills secretion \ra» tUsetinrf^od in gront sbundn^or, I cxnnot 
Ventura to condnde from thit U<>Uced iTVtfaixv tbtt tnfftt wrr 
eTiUu 111 the HnWvH of non-diahetic perfwn*,. Miirc in tliin rue H b 
po»ai1>lc ihaL tlie hxt^hr inif-hliii atonic wftyliftvc-ft<N:id«nully fiot into 
thcveufl (.^onlAiiiiitg tlic sativn. 80 many hctrro|;c-ncmis «atiatattrr!* 
lind their wny into t)i« sgdivb, aa n-c Khftll sub«cqLicnil]r t^, thai tbrro 
iai nmliTTig vxtmva^ant in the n«anniji1ioti iJint tii|pu' mny lonif^ 
limcrt oi'cur in morbid snlivp- Wriijlii |iliicr« ft aw**t mtlirn 
aiTiQn^^t hi» numerous vmictita ; unfortiinfttclft hoircvrr, be diJ 
nnt iimcccd to iwccrUin whether the swcctno* of thu mhv^ w*i 
ilo|»niIont on the presence of sugar, or whtther it wm m rotm 
mitiji-i'tire srin4tinn flf the patieiil. 

F. T«. WiiiUiM-* fmind S gmiiii nf nugar itt tito siftlT* boiled 
^KX^t trblch hnd been *At upon for !u>nic lirne, nnd wbuoe while 
had n !)in£;iilrLHv »wcet tn.4te. J have rpeenUy ei>nviii»<l mpMSli 
llmt amnll qunntitins of lox^r Ar« c*i)n«tiiiiUT present b<4h in tli« 
yt-j/i nnd in tIip tfftitr of fri'nh rgg», 

I v\Hj Trmnrk thtit I enpennimlc-d iipon ^^fl e^;^ in f>rd0r tn 
ol>tftin evidence of the cjUlcnccof *n»nll qiiAntit»e»or!ia|:nr, I hare 
tc)>eatedly, i\nd with much care, repented Wiiikler'a expcttmcirft 
in (vhieh hu found >q lar^e » ^tuniity of tusff^r (niilk*«ugv] in 
incuFiAb'rl e^5»> but [ einncrt confirm hii ^raietnmt. 1 em 
eg^gn Uint hftd \vi*r\ %nx upon for ^, 7i ^rid 1% dny«. 

Bcninrtl nnd HurrefeuiU li-ive found uigar in the t»*Tic uf ibr 
liver even of Aniuitds that do not aubvist on tncckftntic or Bnyl 
eeous food. 

[Exporimetil* conducted in the Gio**en Ubomlory hav« coi 
ftrmed thifiMAremeiit,boih in n^frrrnreinlhelivrnnf ^C^iuninii 
mid niTnivorous nniniflhii i^cc Lichig nnd Kopp'a ArtnunJ Report/ 
Ac, for ie-4r-ft, VoLS»p. 175, note 0,—o. b. w.] 

At present [ enn only confirm thi* sUlemenI with relerenc^ t«, 
the Iher of the ftitg} Ihv ex<m<l <>huirie<l h% cold fticobul frooq^ 
fiuiLi fn)^' Jiven wta trvnted vitli tloubic itt Tnlaroe tif etbrr, in 
order Ui rcn»OTc a portion of the biliAry tnAttcra; the flvid ilce«ii 
irvart the ncpnmted lAurt^cholftte of -todn wtui treated v jih ftii «kiJ 
ho^ic solution at poUiih. 'Hte f;reAt tuHiidity irhii^ vos lint 
imiueed vnut shortly rc|ibM.'Gd by n euiuidcrmble preriiiiute of a r»- 
ninoii^ iLp|K'jir;iner, (tlip glm^jfir nr>d iMiU^h n>u^|*<Hitid) nttitOi ma 
fliBiWihcd ill Hater nrttl trr.nted with ft htUe ]ioI«uh AJid nulpbatr t.f 
et>p|K:r, due Altcntiuti bein^ jRiid toUic prrcautionH we )ui\c olrradir 

f Ctnvp. rvDd. T. tTi|>- Ai«- 
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; ttAcr iKrilin^.nndc^pcciallynflcrlon^stnndingttltere VTD3 
ft trrf coDsklcnJ) Jo yellow iodiiikoiit or»u^)oxi<le ol copper- From 
Ihcrcnult ofthUcxperi^ii^-nl I beliovc that with from l^ to 2<»fn>g«' 
livrrt llir prcK^nrr* iif *n'^*r in iM^ f i«Kuo mnv hr (IJKt.inrlly iIi-iudii* 
•tmlciJ* Morroi^r, I regard tliia substance as gluco^Cr an<l not 
miik'su^nr^ in roii«fqiicncc of its reducing tlic oxide of <.sjppcr far 
wore sluvly than (8 u«unlly the ca»o with inilk-iugAr. 

Sugar hmt Iwen muL^ht f^>r in all ihe diiicU in cm^i of DiaMf»^ 
And hai been vi j|^«^iic^niUy li^ufid thiit it i-i jimi-ai-K,tiiry 1» ijiiute 
uutboritwit on the auHjccU It hiL^ been round not nierdy in the 
urine, hkwdf and all si^roii^ Huidi, hut lUno in the mdivu, in vouuit^ 
nukttvrtt, in the ^olid excremcutx, and crei lu the BW«at. 

lu a ^leriun tuirering inim t^cll-dcveloped diubetvK, and wbu 
at i}\e i^nw lime |x*Ri]iircd VL^ry fnnTly, (;i cifinbiiLatitiu not oftcu 
obs(rrve>i1^ it woa only in tJic sMcst that I iitilc^} tu dcttrL-t i»ugnr. 

(MsfiM. — TI&G origin of tiic mii&U qnuiitjti«» <>r gLuco»o whidi 
nonually occur in the unicnid ^u\d%, is to obvious, iti hardly to 
require notice- I will hero only remark thai lltUe or nothing 
in the Kiay o^ eoitdn^iion can he ilrdueed in refereoec U> the nieUr- 
nioq>tiom of atircii or dextrin iVithht the ikiiinial ofiEiniaia from 
eK]>vriiiieNtal atUmpLt to convert :itfnrch iiitu ti";;ar by iikcflns of 
taliva, the keratn of the blond, rvnid tifvue, &e. ; for uny other 
nitri>;;enou!t nuhtiance aetn jukt a* cflieienily, if it Jje dii^ested for a 
nuflteicnlU Jong Uiue with uilIct und MUrHi-|HUte, in convitrlin^ a 
|Kjrtio(i of the hiUer into au;;^', 'Ibe netuul KubaUincc wluch, in all 
probabdity, c0~eeta the convcnion uf »tnrch into tio<£uri ih, as wc have 
already ioentioned> die pimcK*atio juice. Majjeiidie'a esptriment,* 
lit lAliieh U^rcb was converted into vit^ar hi the cirrulBting bhuHJ 
of a hviii^ finitnah pru^i^H liulr in relutint; to tlie pbybiulugiad 
|)nxcM. Hii*cc bt4irch does not tioruially pan* into the blood, Wc 
aball enter more fully in the con^idcriitinn of the dii;oiilion of »Urcb 
And of the expcriiuuntd beariiuf cm thm pwnt %vlitcli havo been 
instfnited by Duaehardat and Sundra^, Jacu})owit«eb, Strfth^^ and 
(jthen, ill a fiilurt' (lart of llie wurk. 

But whence i>n;;in4tei the rnnnLioua <|uaiiL[ty of au^OT which, 
in dioAvita^ is often diaeb^Lr^d with the urine ? While no one con 
doubt tiiat it U for the racist pjirt, m ulL invents, derived from vege- 
table food, 1l b ktill a c>>iit«^fed iguestiuo whether the nitrngenouM 
c-^jriKtituenU of tlii' anr^Diil body may not also cuntribute to the 
forrnntion of tln^ nubittunoe. Mnnv' have asiiirncd it i^ hevond alJ 
• Vtttnpt. ttw\, r. aiMj|i, IJOi-llta. _ 
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queUton (Bndgc»*) that in dinlKtcn sugar i» fortncd froen prot«in,tKrt, 
on oxnmiTiing tbo ground* on whidi «uch % ricw i» InvcU, we fit"l 
thai ih* fftOtn tulduced in *i»ppnrt. of them an* of & y-try cioubiful 
clmractcr- III thr fimt plru'r il hn^ liprn nllrgril tlial dubctic 
imtieriti, living on ft higlily nitrogcnoo* diet, ditdtir^ fflr utorc 
augor tlian could be fi>rmcd from the sucar-yicldin^, non-niiro- 
geiiouft subtttnncM, wliich have connLitutcd a poHioii ol thrir 
fond; l>iit mifortiinfcW'ly no ftPf^umti* nbscn-atiuni on this point, 
linsw! oTi fiunicnuil rr.sulbi, Imvr Iwru Imnight furwftnl; fori 
iltlaiigb PfeiifTer tind L^iwi^t l^avc in»t)Uitcd one cTp^rimcnt of 
tixr kind, it lc<i to no rciult. Mnrcnvcr, vc mnr fttiU M ti;mvimnt 
regarding Ukc intemoLl oonatitution of nlhuminout and ft«Utii*o«M 
vvdistaiic«s, timt we can wlduce no chemiciLl grounds bi »iip|»«t ivT 
wudi III) uAautnpiioii. nt*n»!]in!i,t fnunitirt^ hn liypitUitrnn on ibc 
fiu^t thtit protein, like sti-^r, whrti treated with h)'iitroch]oric Mid, 
yields formic and huinie ucide^ tind, with r^itnc uid, jkdds onUo 
and saccharic 2c*ids (whioh, h»wavf-r, ban iic»t bMin de«bit«ly 
pmv<Hl], indicAtcs the poaiibiiity ihu protein (UIre amfgdiliii, 

cin, &cO tufty contain Hu^'sir, nnd that « }Kjrtioo uf tlic diabetic 
lUgnr may therefore j^roeeed fmm tlic nlbumiooua nubsUncct- 
The ^uppoHttion ia, ftLv), ^>y no meant tl variance inth t^e tdmi- 
rnhle investigatiunB of Guckrlbcr^er on the pr»do<l« of decoinpo- 
si ti on of iiilrog^noua aniinal tiuue't by nutphtirie ackl «id chro- 
mafr (if jfoUUib; hitieir by ihii Enmnn <if oxidation^ iddeliyd^} ia 
drvrldped from these nilnijceiKiUK niattern, juat a» it i% produced 
from mi]k-sui:ar vlien similaHy treftte<i* 'Hie^c Incts, tiowcvcr, 
simply irdieMe tJte potstibtUty thkt nij^ar tnnr be formed from iJm) 
protein-oampor)nd&; they do not jmive that it i* w formed; 
Ifii-bi^H inen.-ly rt^ariK it im *' ront^ivahlr^ that tn tlve airUniar- 
phoibtH of daaue, sugar may Ite produced from yelalinoM 
«mL»tanrv3. 

Nut-nthOit^ndiiiK tlic numercrav bypctJ]Os.f« limt have be^n 
udrfiTkced by phytilciaTis regarding Hit reuatott why, in dlnliet^v ^^ 
kugar divs nul uiiilergu the urditiMry clianj^ in ihif ui^aniMnf wo 
are Mill ulteily ignonuit an tliin point, A^ we »hall return tn ihia 
subject in th& second rolnme, in our observation* on "tlie unn«," 



* Ardi. r. i^ymMA. Eleilk. Bd. ^B,3al. 
t ZMUdu t. rei> M*0. h^ I, a 451. 
1 JilMtor. fid. 19, & CM. 
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it vill fuffice if vc here mention the foUuwing f^tcU, whicb may 
aalmeiiucnUf influence oar judgnuMit in roforenf^e Ui thi« miittcr 

I* injected two dnictin^^ of cane-sn^r dnnolvt^tl in M-nter into 
clie r«iTK <»f A dng ; thf* dn^', who had Inut vi^ry little Uload durmg 
the opcrd4joii» dnnk a j^rcai dc&l, aud dlacliar^cd n large <]uaTiUtjr 
of Awect-tOiSting unnc, which contained %nchavgrU cnnc-sogart 
and Kcrstingt nrnvod al a «imtiar rcault with (ither kimla of 
iniJ5ar. Bemardt injected a solution of cnncsiignr into the veins of u 
d{>g and a mbbit; the eiHti? of the nntnisiU rem;iirie[l ncid, and vxiiX' 
tuned uncliaiigcd caiie-augar; hut, on repeating the ex|>cnmcnt gn 
another dog nnd rahhil with a »ohLlton of gtiicose, he fuitod to 
ilctcct this Hubiitnricc in the urine, which had now tjc<x»nic alknline- 

[Thc ftdmirnhlc experimcntA and observations of l>r. Percy on 
this unhjrrf nrr ap^inrrntly unknown to Frofenaor Ij^hmnon, See 
the " Medical Gazette," Vol. 3^, pjp. 11^, 591, and 040.— g,b.d.] 

If VG were to attempt to draw any eoncliiaion frotn thcac few 
experiments, it would be that in diabetc* the gliicosc ftjrmed 
from tho vegctahle Huhutimect in the inti^stine is not, a^ in the 
minnal ntnte, metnmoqihoxrd in the blood. We have been in tlie 
habit of rcfcnidg the alknUnc reacLuni of tht vninc in j^ranilnivo* 
roua nntmals to the dec oni position of the a^b fttroied liy organic 
■eidfi nnd the nlkoiies into carbonates, hut from Bemard'n cxpcri* 
mcnt it would a]>pcHr oa if the alkulcttcencc were dependent on 
other re Ifttionn ennnrt^ied wirh the nature of ilie ve^Cta1)le food: 
at nil events I found that, when for t^o entire d;iy« I took nothing 
but augnr, fat. and ttardj, and eotincqucnti) frjful devoid of nitrogen 
and free from olkoliet, my urine bod uil extremely weak ncid 
reaction. 

Mnrc n<y!iirat« inresttgntionH, or a more detailed aecoonc of hiii 
niwle of pmcedun? are rej^oisLtei before we can furni nn opinion 
regarding certain experiments performed by Beniord.i or t^an 
attempt to explain tlicm on physiological grounds. He mamtuins 
that he boa found au^ar in the uriite and the l>lood alter irritating 
one definite upot in the bnse of the fourth ventricrle of tlici hrnin. 
'Rns experiment., if it should r&reive furtlier (vinfirmarion, will 
appfhTcnlly strengthen SchturUu'a )iy(ioth«?iis that dlnfx^nt in c*mm* 
nolly a disCMC of the spinal cordt unleiu Bernard a^sociatea it with 

* JftlmBbfT* d. php. CL lUi, & 41. 

i bbib luaujr. uiud. U|K. 1044. 

T Canipt. tu\xa\. T *;, p|>. i3i KI7- 
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the functior of the pncumo^tri'? nerves; for wlien ility li 

principftllf formcci in the into^tinnl cantil frcm the *Urcli of tlic 
Tf^tfiblc food, nppcnrt, from the reitalts of hll pUynio1i>^Ml enqui- 
rie«, to be ft true element q( iiutnllon, [ie« " Natrilioti,'') the 
quention tliMt ri*mniiit to he conMtlnvrl i«— liow It i« npptied» or 
nlmt j% ita mc in titr aniniji} or^riiim } It beWiifpi, iKViinlin^ lo 
Lieing, to the food For the rupimtion ; nntl if vre rej^vd it pnrtlr 
in this light, its ohjcct vt cosily mi<ler^tooil ^ it ttnderf;oes a proecia 
of oomliuHtiun tiy c!oiiiliiiniig nitli the inspired oxygen, its fin^l 
prmlurLM htiiig w»tt.'r titid t^arlxMiir iioti1« ami lmd> to ■oppirrt llip 
Aiiimal heat, if we re^nl thia u hn inil^wmlei)t pruoooi. If, 
however, we entirely eooeur in this view, we hare slili Iri r^<|Lunr 
Trliether the ta\^i%r doea t>ot previotisly tiTKler^o other ciiar;*rji atmI 
•erve other objects, before it ykrldt carbonic virl and w&ter u tin? 
finnl ]^ri»dui?It of its eoniUviHlion. 

U nnmt eictic <mr surprise Llmt in diaJ>Hc«, wrhere, r« rWer- 
eocc to the reipimtion, the soccTmnne ^nJ amylaceous elemrnta ■>! 
food appear tu be entirely to«t, the nspiratioD and ti»e nmmal ktftt 
are vo well supported; for Although piilmonnry tubercoiont it m 
frequent iroinplk'atloii of diabeten, this is by no tnuiu mrariolilv 
Uie case; and it may (xvur without any affectiun of llir lotion. It 
certainly seems rcry retnarlitible that such a mmaa of the rcapinu 
tory food can Ijo lost wiihk>iit inducing noy symptom of a (fis^ 
torbed respiration or of a dimiMiKhed animal beat. 

Wv have already referred (p. S-^7) **> Ibe bypotbcsli of ihi* 
mniertiiuii of su^^ar in ibi^ inle?vliiial canal into^/, and shown tbat 
it ia unsupported by fscis ; biit we do nc4 deny that in toin« pan 
of Uie anitnal body (at least under certain telationa) sui^-ar may !>« 
metftmorpho^ed into fat. Mone<trrr* we are «tiU bo i[rn<ieani 
npirdinj thr diHi^rrnt rhnni^ii wliirb ibr lUgnr niKlei^oei in ih^ 
bloodf that, to a certain degree, wc niii4t content ourselrta witl» 
tko considcratinn of questions thnt may lead us on the trtie path 
of inquiry. We liave already pointed o^it lire probabUity that 
the t^ftic acid oeeunring in the animn] body i* formed frotn mi^r 
(|». lt}1} ; nnder vprcLhl rvlntinna hdyrtr aeii may nlto be prodiu^l 
from it (p. 59). TIjc alkidew'ctTCc of the urii*e observed liy IW- 
nitrd After the injection of i;lucr>se would almo^ aeem to inHi- 
caTe that Ukc mi^ar in the blood is eionreded into an add, which* 
eombinin^ with tlw alkali of the blood, yields carbonated albkli a» 
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a |>ro;)uct of ct>m)iuslu»ii, vhidi [lassi;:^ into Uic unim ami rciKlers 

nicUaiurphti^iH uf lite Migiir uut'iiTit jininftrily in ihi; liloucl, aiul not 
iu ific iiil4;»liiml CAiiul. 

TliM likC ait]:<vr undergoes viitota jWrncnialhri in Uic intcKlinal 
canal i* n view that U now ciLtirel^ rvJtcb^U; for llie yciut-<!or. 
|iii«clrH vtliich we uuuiotiii^es find in tlie coiit^nU of tlie inti-HLiut-H^ 
illh] uliicli jii'ij^ht Jtikl Ilj iIic NU»|iidun uf tiu^'li a feriiL4^iiUit>oii, inuy 
ukc Uicir ofifiin from thu fuuti, ut^ fur kuaLuitMr, frum biiciuL 

JJocs tKc au^r tnku oiiy p&rt in the fofiuutioik of bilo ? W<)' 
lijivc ttlrcftdy iiltcna|)tod (mxt p. PJG arxi p. 'j;(JJ lo sliow the probft- 
hiltt)- that t1i9 bill; U in |mrt formcJ from fnt, and that choltc acid 
Kliuald Uc rcjurdccl &> tionju^nted olvic acid uitb the ndjuiiot 
Cipll^O^. Can this atljujirt tulic lu un^^liL fruni the Mi^^tr } 

TiiosfC who ouiuiic tiiut »tif;ar cxisU pfcfoni>cd in rutwgiSEiou* 
aiiinsbl «i]bftUinc4*r whctiter golatinoua or albumiiioiu, {au for 
inatiiDCG U dors in flniygdn1in>} need fed no ditBculU* in 1)c<ti(.-vtitg 
ti»it ill liio nrimnl body prvilcin is primarilv formt'il friHii niUi>* 
j;csiOH» inntlcri and au^ur. li^ the cuac of dating however, (to 
vrliich further reference will be made in a future iK^e>) wc nppoar 
mther to have a cumbinatioi) ol vegetable blirc with a iiitro|;viious 
«ub«tnnee. 

Wc <^ii Imrdly cnicrtntfi n ihnhi that in tlie fi-malc nnmnimlia 
llic njilk-AU^iLt ia derived fium iJie ^lueuki^, bul by whiLt uicuia tluj 
dmit^e \» itccuiii|'liUicd i« a jxjint oji uhidi wc arc vntirdy i^nanuiL 
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Vh*-micai Hclatifmi. 

iiyHfUJilil Til ill nuhfttunec f<jrm;i wlittr, tipac|Uc. ovcHvmj- 
IwitflltxUr liiomtjijiiedra containing ^ atoiiiH ui itatcr, i» hiini, 
cnuinche^ bctweai tbu It^tli, bait a xtry fainTly kuwt, utnioKt 
fl»ury la»Li". tB dvvoid of nmdh dU*jlv(?H vlowly in cmU\ hur more 
rvudily in hot uaa-r, and i* iiiAijluble innbxuluteakiJ^o! mid ether; 
ibea^ucoUHMolution which murcovcriuriia the phuic of pi>hiri action of 
ti my iti lii{ht U> llie ri^bt, may he cvopomtcd to n very cou^iduraljLc 
t.'\tent uiihout any Kcparuti^^n oi Uie augnr in a crvstiUlinc funn. 

Wht^n beulcHl, inilk-^u^ar nicttK, s^wella np,d<.-vtlo}ieiakwi.i.*ti«h 
piuigeiit t>duut, and 1)n^ll^ vith a tlame 

L>])£estcd U'itli dilute i»ul^>bunt or b>droi;hlonc ncjd, or wjth 
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iKi^tic or cttric uctd, it become* oonTcrtrcl inV> glueoM ; it ab- 
vorbft Urg« i^u^nUties of chlorine, hydrodiluiic ftdd, ftnif flmoio- 
nu4»l gHBea, Nitric add mrtv^rts it into miine ndd i»itli a liftlc 
oulic, Bacchttficr lUJil cmrWiii-' aciil: uitli&ulplmnf-Hciflanilbidini* 
mfitc of poUuh it yields not onl^- foTmtc acid but aldch)'dc. 

In contact with the catutJc h:icd olkniic^ tt l>«coTnps converteid 
at 325° Iniooxsdic acid; boile;d with dilute alkaIic<ior ondc of lewl 
■ifid watrt- it Iwcunie* yel!ow or hnjwn ; at 5if it yield* fttM'rrJ 
coiiipuuijilK witli aitide of lauh \l rmcta tiitli uilphatcf ofciij^jer 
and jxrtaab exactly in the aacce manner aa ^liLocMe. It im li>r 
A long time daaacd nmon^ the tion fL'nneTitahtc kind;! of An^r, tiU 
SrhiU* and Heaitt alnaoti auuultafieoosily reni^rk^ thnt milk-iugar 
tmW roqutr^ a 1ut>;^ jvenod in (inferinphniitlo a Ktati? cif «iihiua 
fcrmciilatiuti uiuW ihrr influrNtrr* <rf t^^liI, stinr dmij^hf i^clutin, ot 
ftlbunieii. H. llojtt htm canfrrmcd Schill'i obacrvatiooB, tbat tho 
Ibmution of dextrin muat jirccede tho vinotvi fcrmentalion of Iba 
millc-suL^r^ aa iride^l Payert hud pr^'ioualjr obaerved in refererkoeto 
ttic nugnr of the dbhli^^ and Roue Ul referenoeio cane-ati^r. Like 
the otlier tariettea uf au|^r, it c^an uiideri^ lariicwjd butyric fer- 
mentation when the ncctMary fermeitta are added to it- 

Coi/t/'onlum. — In its crptullme sUtc inilk-auj^ar l»aa exactly lbs 
Hirne empirical formula as anhydroui fflueoae, bo th«t H 
forr* rodtaina ei^ual erjnivalcnis of earbon^ hydro;^, aiMl oxygvtu- 
But ail, when nnnnnt, it liHe<( n'9gof wiiUrr,t)iat ii to aay, 1 «loai< 
of water tu ii uIemiik i>f CJvrl»<jn, ila fomiida moateUbcr=C^II|0^ tw 
ft multiple of iL Ax milk-nu;.'ar cannot he oombined with any body 
in u definite proportion, ita true atomio weLf;bt is unknown, lu 
retatioii to nitric: ncid, with whieh, aa we bare a.tready wcntionc^, 
it yiirtdH nmric arid, aliuwa tiiiU Jta outiHtitution muAi iji aomo 
re!i|>ecta Ijc dtflcrcnt from that of the other fermentable augtra. 

Prrjtaroihn. — Milk-su^r ia ohtainrd on the Hi^ acftk bj 
e^apur»tin^ whev, And aIIowiti;- tin? c^oncentrated Aoid to ftand for 
n lung time m a coriil place- T^ie cryatalline incruatntiona which 
ere lh«ni formird are ptjrifml by rri^rj-HUllihalioji. Simon recook* 
mciidi tiiAl the uiilk ahuuld be e^-a[>orutcd to tth of its vo1uitte,aiid 
tliat the caacin ahould be pfeci[Mta£ed by ald^hol ; the filtered diud 
muBl be tlurii futtlier evu|K>rated arid trealod tvitli >lroni; aleoholt 
t!te mUi-Bu^, which is |>r«<rr|>ttai«Ml wrttj tl^ walcr-extRbclp b iken 

« Am. d. CI. Qp riiir*, Bd. ai, B. IM. 
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noNnl vritli a Ittlle wator, OiEtKoIvcd in pure water, and Icfi lo 
b|wnUneouft vVTkporation. 

Accordiiiij to llnidlcEi* the milk should E^ boiled with ^tl> ita 
weight of pulverised ^psum, which congulatc* the eiwein ; the 
filtered ficid U thpn C» be crapnrittcd to dryroKi, and ntvrs the fnt 
hnAbtMrn rrmovp.:! hy<*l.hpr, fhp milk'iiiigiir mny ^w v.\tmi'Xict\ fntm the 
rrAidufrby fwUirig nicohni, which yield? it inn state of perfect purity. 

7V«/#. — If it be »howii by Trommcr^s teat thnt nnmc kind of 
auj^rij cuulaincd in the nleoholtc extinct ot an Animal tiuid« wc 
Ri&y readily dbtinguiih mUlc-sugnr from other kindu of ■agar (if 
wp harp n KulYicit'tit iirnmitit (if matmnl t*> rtamine,) hy ii* difKeuU 
holiihihly ilk almhol, Uy tlicr ido-iiti^Li uith which it fenttcnU in tlkc 
presence of yca«Cp nnd by ita property of yiclftiiig the in*olLih1c 
mucic iicid when bniled ^wth itiuic uciil. It nmy he ehtnnntod 
qHttntitatimijf with tolemhh: A<!eurtoy by HMtll^n^n method ^i-cn 
above; hut whrii cxtrenif? nerurAcy i« required we muntUM' BarreiH- 
wirM or Pdihn^ii tc^'tt-Huid, in the itinnner deacrihed for grii|i^«ugiLr 
(sec p, 287] i l*og:giale has in this way determined Uicstij^r in otm'n 
milk by a tcstt-t^njd ({*unuatm;; of 10 parts of eryiUiUmed sulphate 
uf copper, 10 of bitartrate of potash, ^0 of cnuElic |>0Utih, and 'lOO 
of distilled water), hu! liiBt reftults wero obviouKly in e^ices*; for 
although Itc attr[n|]lcd in rernove the rnsrin pn^v^iou^ly with acetic 
acid, a portion of thia aubstance must hare remmned in soLation 
and eoo|>i^nited vrith the nop^ai in dcoompoain^ the oxide of eoppcr* 
A Iwitrr method of pfoewJiii^ is lo remove thn <*a*ein by hoilinj the 
milk ttilh Mclpiiatti of mnjjiiesia or diloriileof cidtium, prtripitJitJug 
A[iy execu 4if the eartJ] from the liltcrrd fluid with |Hituah, and then 
applying Fehling^A te^Huid ; while perhnpn the iKV't in to proeecd 
accordinj; tu Haidleo's \y\^\, and tJiea to apply FohliTitJ»^'s titethiMl to 
determine tkd quantity of milk-sugar in tlic alcolioltc txtnet* 

PJiysioloyical Helatiorut, 

OpeWTVHAAr— IUb auhstance &p;)ear» to be an integral consFti- 
tLicnt (t( the Diilk of all nmmRialia. In woman*> milk iti amount 
ning«s from 5"2 Ui G'2^J (Fr. SiniJTi,t Haidleti,] Chimm,j]; in 
mwn^ milk it is Htatnd tn avmi^ fruEn 3'^ lo 4'S^\ but hy on im- 
proved method of aiLnlyMs I have alw^y^ fomid rather a larger 
oiaountof wgar in ^oi>d eowa' mdk; hut the avetogc (=5-^Sg) 

* Aan. a. Cb. u. Fiona. Bd. 4», 9. iQ$^ 
^^ t FmuaninllDli^ & VI. 
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a-iftuiia-il by l\m;ial<T^ i» i»t)viiiu*1y Uiti h>;;li ; in Uml uf Uk Aa» it 
cui>[iiitulca -1'3S; ia UialarUiu iimr\%R'7l< in that of tlic g«Nitf l.4f^ 
whI ill Uiftt ol Iho fthec]), 1*3g ; irulucU, il wo^ ci^;ii found in ll«e milk 
of a h9-|;oAt. (Scttlottbbergcr.t J Diiiuuj«t ihou^^lit Ui^t liv lja<l oAocr- 
Caaned that tlie milk of biu-be« rriiricteJ i.Titii-rly U) lui iinmcil di*-c 
vuiiuliicd nu itiilk-avr^urp but it was hubs^cijuctitly ftaCcrUunrd by 
Hcii»c1i$ that €Je!\ then tracc« of uiilk-Hugiir ^vcrc present i tto 
quantity ts bcu'cvcr perceptibly increased mtdcr tlic ij*c of a visfp?' 
tabic d\vX. 

Ill iltr roUiMrum Sinion ruund 7%7 »nd m thr milk m dnys 
ufU'f iitliirry tihly G-J-l" of iiiUk-HHi^Ar ^ lu» nivrati^loiu sliow 
that it diminiilic* aci:urUing to llic IcogtJi of lime nftcr delivery nt 
wliicb it i» accreted, und tlij^t iicillmrnn ahunditni nor aii iRioffi- 
CM'jq'f/i4^inl1uctictii its :)iTiknuty, although dilTrrcTKVtitithefuodcvjh- 
sidiTnhly allied thr niimiint of bulUrr. The itbu-rratiima uf Doniti:,!! 
Mcggi-nbori7u,11 niul Sinioti'*^* cuncur in thviwing ihnt e/j^omv^. 
opednlly «yphdi«, dj nut mLxIify ihcuaiouot of ii^nrin tlicmilk. 

?i]ilU'!iLi;:jir hAA been sought for in the ithod by Mitaohcrlich, 
and Tiiuk-inaiin nrd (imclin, but hitherto without lucn-is. 

[Brnmnnoll-t lx*IJi-vr« that he hnn df'inonrinLtx--d tliiit milk-«u|5iit 
exUts ill tlic nityl(^1oija of tlic »ceils of vq^ctfthle*.— o. ft. o-3 

Or-ij/rjL — TiiC jKiaitivc cipenmeiiU of DvmM ud Ucruch 
which prove tliut the &ii;ount of oiilk-sugv inCf<MW durm^ a 
-Tcgctabte diet, give fsreat probability to tlie opinion thjit thift wb- 
»tnjic^< i« |iriiic'i[>nUy funned from glucofto or from tlw itan:b vS 
Uie food ; hiu iiotvfitliAtaiuliiig the cppiirently alFi mnUiro tiUiei n- 
lions of Ik-ikgch, the <|ijcatmji whirtliei it lu&y not blto be formed 
frocu hitro^iioiu injittmt uualfof the pnrvcbt rcin&iii undi 
Where and \y\' what moans this convention of giacute williici tbv! 
oegnmini oeeur«, nn- tubjocts of which we nro entirely IgnunmL 

Uses. — Nu doubt \^\t\ lie <riiiL'ftuirit!d tliiit tht* iiiitk<»ugar whii 
die iufuiil jit tlio tjteu^t iL'L'^ivca in its foijd server llii' ihjoiir nui 
iti tlic GGoiiJtiiy tJiat niAreb and otWr carbi>-hydnktca acfv« ui tlic 
more uiaturcd of^tuiifitii- 



* C«in]fi. rvnd. T. sa, j>j>. te«-7. 
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: Cuiuj-L iwul, T- Vl,|ijv^l-;n. 
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A cnr^>a*]iv<lnLtc hju lieon ri>»ii<l in ti<Hiif>of Ihe lowor clnmea of 
nntmnls ulinixc rompamtiun An<1 propdiOA nn? v«ry &iiniliir in tl)asv 
of tin: ix'gctstbic |iniirip1ct r^Hulo^f, 0. Sclimkit* (lifonivpnui it hi 
thr inaiiui of PJinfiv^ia mmmmUhrUf oncof tlic inolLiiLtt bdorufing 
to thcTuni^^vtA^ and L>iwi^ami Kitllikcrf linvcMul^cqu^htlynxxig- 
■iMd it tn lli« t^rtil&ginout ra|)vulc of the «imp1t? A&<-lc|LiCf in the 
|«ttthcTy maiiile ijt tUc* CtnlliuLvtiti^l tii tht' cuter tulxrof tht^Snlpic. 
Tlic rrlniioii vlncii tfiiA mlTNLmrr IrtMnt Ui rliit-in a.« uvll as tti tho 
ADiRial orgnnliii) generally, wiil L>c noticed in 3ur rciiiarkadiiahiiin. 
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Ufifortiinaloly, ov^ losn ift tcnown cf t1i€ diemic&l nnt.tjrL- tif 

fel1l« hninml Hion nf Hw Vf^tnhlr pigmenlw, so tliai wo nju*t slill 
ft't&in t}ir irratii;nal system of i^Trang^n^ Lhriri nei.'onllnx lo colour, 
pign 
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l^inrtm, — ^Thia substance is regiinlcil aa ihs pf^ruliar red 
pigment "f tlic* Uloud'CorpoacIca ; but ti n fortunate I y it w by no 
vic&ns ccrijiiii wlxtther it ix a prt>duct <if moUmorpliosiH nf tbctnic 
colounnt; mattrr of tlie blimH, or whether ibf snbntnni^o pri^pn/ed 
by u» only ln-am the Mttiic sort i>f roialion (o that iwliiHi fxIkU in 
the b1oo<l*curpu»c1ei aa cua^lated a1]>UTiLen l^eant to tliat jtrinriple 
tn its fluid alate. Wo cannot iaolate it it* its acilublc .itatc from 
the gbbulin of the blocKl-corpusclefi ; hen<^e vre ar* only nctjunintcrd 
vMk it ill ila roagiilaied (and enentially modlded] condition. In 
ft atatv of purity It occurs a» a ilark bnjwii, ili^titjy lucrratiia mass, 
wbicb, on trifurutioTi. adheres to ttic[>estl«; it us drroid of tA8t« and 
{imcll, and in inaoluble in water, alcoltol, cLiiur, iLtctatc of oxide 4if 
«thyl, nrd fatty and volatile oilar Mulder, however, n^carda it &a 
vltghtly voluble in farty and ctiierEal oils, 

Hnfoiatiti dissolves very nwiily tn weak /;/<vjAu/ to wliirb huI- 

Memoin, vol, a, p, :i4.'U^ k. ik) 
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phtinc Of hydrocliloric »dd hnn been ticUIcd, Curmiii^ a browii 
solutnoiL, ^vbbli, on «atuiution witfi aii nlknU, nwtumn a lilood-fcil 
ci)lmif, Wattr, acidiilnti^tl wilb thv wime acUs, rxcha no sohciit 
power on hicmatiD, find conNcquciUl) & prccijiiuiiun ia iiiduccd by 
th«^ addition of wntcr U> nlcoholic iioliition* of this subetuko*^ Coo- 
t'onu'ntc'd lulphunc :iii<I liydrocrhUinc ncidi do not ditio1v« bftmslint 
Imt ttiej" pfutrai^ a Ulll« c»f Uie iron. After tritunTion wirh luU 
jjliaU- fif Mxla, it disMiIvrs fur the mrT^t |iiut in Uttter. Kvcii very 
dilute aolutioDA of the caustic aUialitt ox their corboitaUs in vat«r 
or alciili(rl diwolvu hantatiii in almost crery proportion* A potfuti- 
Hulur'ton^ boll^ ^nd iIumj v^turalcd with nn uciJ, yields i fona 
luBiikHliiL which iv IK) iuiigier suluhle in a mixture uf alcohol Rm'' 
nintJiiJiUA. The |M»tafili-auluttori, \m Ivuilin^, uaum&i first » dark 
red, mid aubaci^ucritiy n ^rccn tbt, Tlic arumoniftC«L >olutioii 
giTOa otFits uminonia during evaporutiou; moroo^er,bn»(&atindoM 
not alMorlj aniRioniocal gas. The colour cf the ammoni^i^olutioii 
uf hfcirmtiri is hot ufTei^Lcd by carimnif acitl^fkry^rri, ot mthr onfc/^ 
ttulphuruuH adtlgivia it n brl^hi red Uiit. arid !iul|jliurc;Ltedh)4 
makca tt bhghtly darker. 

Jitoin^ktin u c;jmpk't^ly prooipiuLt^ from its ammooka-soltitioii' 
by ihe vatu nf(ATide o/ MihVTf of iearl^ tmd 'j/ cttpper ; if the sola* 
tion of bn.'TMutin in aIntbuU at'tduIaf^J with lulpliuric acid, b« 
lulled witU uiide of Lead, it beauue-H etiUrdy de<rolori»ed. 

When /voted in an onclosicd Hpace, bCBtoattn pufTn up, and, 
without melting, yields cut pyre UTuatic nmmcmiacnl rapoun and a 
reddhfh brown oil, and leat^es a rather Hmidl poroua c^rooaJ, wbidi 
on conibuatTOu yleldu a red aab. Phtn/phoms and wuiphait ^ 
oxide tif iron may bif buiUxl witli hwomtiu without m any my 
ftffcc^nj; it. 

IVeuted with concentrated nitric acid in the oild, H duvolvcs 
ItiUk a brown fluid, mid developeit nttroua acfcdj vbcn l^oiled with 
thiflftrid it i« entirely deUroyecI. 

if chlM'ine be allowed to act on bttmatan niiied witJi waier, all 
the iron of tiro heeiuatitt diaaolrca an perchLoridc of iron, and thrrt 
iia deposition of white doocuh, whidt are iijlublo in alcohol and 
ether but not in water, derelope a little ditoroiu acid wl»en driod 
(at UXi^J, and then form a light vtraw*co!onred |fuwder. Thia 
|jOH(ler ii luinffct^ictl by byUroelilorir at^id, but. diHwdresi in 
alUit'N fornnri;^ a riddjah Mjlutiun ; acevrdiii^ to Mulder, it conaiaia 
of chlufom acid uiid hwiikatjn Irced from >ta in^n. If dilorinc i;a» 
bt pa«4ed uver dry ha^matin, tliey unite and li>rin a dark ^tcni 
coRiptJUTid wliicli it Buluble in alcohol, exerta no ndion on vq^eiable 



coloun, U itn^^tfecrled by aelrl* and nIkftlicM, but whu*h, wWn vrjirmwl 
with byilri]rkEkl|ibjtte of ^mtnoEiin, :ij«iimei n rvrl r'uliuiT. 

On pA&aiitg dry hydrochhric arid gtts over iJry Iinritrntiii, 
tlicrc is 'oriticd a violet ninsa, which i« nQlut^le both iu uruUr und 
ftlcDhi>I, commtinicAtmi* to thoae tiuidfl & red colour aiid an ^d 

U hirTUAtiii Ik: nll^vrcil Ui remain for aome time in cont&ct with 
pnrc conccnLratcd sulphuric ftcid,Aud the (luiJ be then dititW vf\x\v 
wfttCT, there \n ft development of hydro^ii f;aa, and sulphate of 
jiTOtoxjde of iron iv taken up in solution. By a repetition «f thia 
[iriMKus the ^^hulc of the imn, with the eicoption of b mcrr trac-t^ 
may bn rcintjvctt from the bjcnialiii, withont d>'priv'i(»K "t <>' i^* 
propcrtiea and vrithout a1tenn;e \xa elementary contpo:^ition, a:^ far 
aa the relntivo amntmbt of the CAflinnf hydrogen, nitro^n, and 
oKygeTi are conct-rned. 

We nre indebted to Mulder and van Oomi(K*ver* for the pre- 
|iarati^n of htuioalin fret? fnim or potir m iron; SaiiSion and 
Schcrert had. howcvcrt pre^'iounly olxnerved that concentmtfd 
sulftlmric aeid eouEd extract all thi> iron from the dot or th« 
reiidiie of the blo>MlK:uq>iiitcUr«, without afFeetin^c tta flark brown 
uilimr- 

Ctjiit/ifisUwn. — MuhWt hox rnlruhLtrd, from hiM anal yw^fi^ the 
formula we have given for hocmatici. According to which it containa: 
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lOO-ODO 

Mulder's ana1m% of hfematin free frona iron coincide with the 
formula C„H ^.N^O^. Fn:>rn the rldorrde of hromatin Mulder cftl- 
cuhttt^s Lh;it the iilomic wt!i*;hL of hmnuitiii la 51 7i- 

Vhlnridf. affuriuatrti^ formed fnrm dry chlorine gaa and hxmalin. 
t^onsi^ of 1 equivalent of Kfcmntin, and G equivalents i>f dhlorinc ; 
how X^i'it combination may be oippOHed to be formtd, h n point on 
which at present w» can offer no conjei^tare. Thr i^ompnund 
<jh(;LLii<r<l fioEu dry hydmrhloric bcrd ^ax mid ho^rnatni roni^iitA. 
EHTordiii;: to Mulder, of 2 equivalents of hoomutiii and 3 cquivnlrnt^ 
of hydrw:hloric ntid i on exposing thia substance to a heat of 100% 

• Journ^ 
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it \o9efi half its ncid, find th«n conaiivts of 4 atorn^t of haematin aii4 
la^Jlns ijf iLckL In the roinlniiiitiotiH cif liwiii<&tifi wilb nictAls it 
ipcJirs from ati cxpcrime&t of Mulikr'i llmt 1 atom of ItKimhtiri 
IB coHibiricd with 1 atum of biu«. 

Tlie queUion — In whatoDnditioti dov« the iron eviat in the blood, 
or on u'hflt min-compouiid is its r*d colour dejjcndcnt? w one tlint 
huH long rii^^cd the -iltention of ch«iii»l» And phj^iolu^iu*. 
Witlrout eoik^idcnn;; tW, witli nil rqtuil ii^hU ^t rut;;1ir ttiquiro 
into the cnuscM ofllic coiourof tnJiito, cnrniiiiCiOriKroxidcof iron, 
it van amv(Tra>illy Wi&ved that Uie bloud's colour timi.i (le|iond on 
ttio l»«t nanu'd iiuh«binrr, anJ c<»niicqtiL>iitly, nil I'liwnTitpnca on iIm 
Hulijcct were inntitutcd uilh the ^il-w of nsceMuiiinig io wh»t btutt 
of 4»ininnntio;i di« peroxide of iron lay concealed* Jt^oulJ ht 
sapcrfluQiu for m to notice the dlfrcrcnt ii-icwn retarding the 
GOrabiiiBtiont in which tho peroxide of iron hM hvrn »uppc>tcd to 
cxiut in thtfrblood. \Vc mciit noi, however^ omit ftll nolioeof ilw 
circunHtftnee, that n discnvcry of Kri^elhnrdt'« uliowwl the fftllnc^ *if 
Iheve ric«r>, for he oiccrUhiucd tliat tlie iron of the Mo-mI might Iw 
prccipiUCud hy nlknhe* Bnd liver of sulphur, if chlorine Rno had 
l>een iircviotisljr, ind for roti>c time, iHtmed throuf(!i tlitf blood ; and 
ihi.i \viA htm lo the lotn^vrhnt illn^iral concluidurL that the in>n 
ciiuUI not. Ijc niuliM*d, hut inudr (?iiHt in n niebillie iitiae in t)ic 
hloi>d; for llo»c'» diseoTery lliat the fircreipltAtion of peroxide of 
iron And other metallic oxidca may tic prevented by all the non- 
volatile orguiic *cid», fthow* lliut notvithNtnTLdin;; Kn^clJunll'» 
exjiohniciirr the iron may he oinuine^l in the hlood in the «taic of 
gjenitidr. Pinally, T^etMinu dit^/iverrd the? truf colouring matter of 
the hlood, tbchnmatiit; and uelmostfell the iron of the b1i^ is 
«.iontiuned lu Ihi^ «uhHtoiwc, fittciupte wcrv n^in mftde to refer the 
colour of iJiitf pigment to peroxide of iron. But we linow', Atm 
t1i« ex|wniuenT« nf Schercr, Snn^iAn, and Muhler, that the iron 
muHt he (.-onULiuc^d In voinc ntbrr n»nlnn^Uioii thAii in direct cnm- 
biiiiitiiun with oxjrjccn, and that the iron may W abttrLctcd from 
tbe red hlood <pi;ri°<^"t witJiout aticcting it« colour, 'i^hat the iron 
i> directly combined with tlie group of ntoruaeoiiatitutii^ litttnatin, 
is nut a pruhiihii' vicvr ; et prciu*ni» however, vre are in poiioiiiun 
<jf no failA tlirxiwing nr^y addilional liglil on thr milurc of die inxi- 
CiimjHiund. 

The white liody formed hv the urtion of ehlonne and trxlcr on 
hwnuktiQ, woa found hy Mulder to lie deviiid of iron, and to l>o 
GoMipoved in acojrdiuicc with ibp fiirrnnln C^IJ^N^O^-f IX-'IO^ 
Prrfmratiift.-'—We IraA Uuud iviih obiiut dglit timn it* volume 
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tt( n soliittdii af sul|>hAl(< of *(x)n m rhlonclc irf ;(i>ititim, fitter il, nnJ 
WAtth the rcMdu^'tn ibeltllrrA-ilhnrnugMy ak |mHKiTi1civit]il.ticMiiu- 
Mklinc^ aolulion ; the n^iiduclhujiiLlniostcDniplctrly frrcfl from ^rrum, 
or, in other wunla, ihc mcwn of thc^ hlooH-c-orpunulcs, U diH»lvcd 
hi irattrr. ni^d ccuiiiubtcd liy llio nppti<-ftiinn of hcni : iht* WL><bfit^, 
driri], and lutt^lir IriUmtt-il i^iiiiguliim i% nowhoiM \ta1i ijiifil t^xi- 
tairiiTiff ■ulpliuric licid, till the fluid pn^^sara through a filler in a 
decolorificNl sinlo. Tbia iiltcrpd fluids which iii the masn |wvM.'nts 
& hrt-wumli-rod lirit, alter bcinjc snlJirciCcd with AmmoniaT dejiinLtH 
■tilpbat^ of ArinionhAnd a little gluhuHn; th«»e beiii^ remn^d 
Uy liltinLJon. iLe fluid ih tivjtpnniinl iiiitryiLf'^K : t}ii- vihd rviuluu ih 
extnbCted with vrnUr^ ulculml. mid ^ihrr, imd in urdt^r to cFFcct the 
complcKf rcmrpvnl uf any mlll<^^n2 K^^i'^uli^* ^^ ti^ain dissolved in 
spirit contninin^ arnmcimn; the nulution ifl then iilt«re<l| evapo- 
rative], aitd the rc^iidiii? cvtrnct^rl with n^ten 

Tfsi^, — If from n*ry Hiinpifiori of (In.* presence af hbod we wi'th 
l» examine n fluid for hfcmalin, it tt hy fur tfie heat plan tt o-mitloy 
the roicroacojNj, nnd hy itt nicana to endeavour to detect blo^id- 
corpi.i»cl««) or tbeir fm^menU. U only rarely hap]>ons, in c^rtijn 
OKiid«tifinK or satiimtiN! masses in which Mnod-corpUftclcH sire no 
Iruiger preaent, that wc c^n WLtlicertaiFiiy reeo-^nifteclierv^i ]ii<^iTient 
«f the bl(«>d, aiTicc ila ^uuraity is i<> smaH, that w< c:ih aonrftly 
ohtain cnuugb, by the mctho^la vac have giren. to apply aiiy tcita 
toH. 

That tho l/vmatoidin fiiHcwered. or at leaat finrt nccEirately 
inretli^ic-d Uy Virchuw,* {i?ie ^aine suh*umccwhiL'h ln»alaa hc^ni 
MS[iied ^trofM^e) ia not perfectly identicaJ vrilh luenrnttd is obvious 
frum Vircliow^s cxperimcntA ; hut the occorrciicc \A thi* Mibsliinoc 
iri sanuuirt<'t>;]A (^Ktrrn'OKntions, whii^e metariLorpho<oa hnv«i hi^n 
inoflt ndniinihly trnciid mil Ity Zwicky, Drueh, mid Vireho^^'. denotes 
as dcicidfdiv Ah du-mii^i1 vx|>erime(iu :^jjiild do^ that it jk fnnnerl 
frxiiii liQitikutiii ; inoreuvcr, »cver&f of Ilk pruperftea iiidicite ic^ clote 
atliiiily with the \u^% nnmed Mibj^tancf. 

Ht^matoiftin occur* in nn nmorpliouii eondition ii^ i;rAnnleK, 
j;1ohale«, and jngged mnflnf-A, nn well a* in perfectly foritird rryitnln 
oflhe MiOKiK'linomeT.ric **yvt('iri ; lln-ne hillei wrc ohlnjih- rlionihitr 
l^isuiH, iM»t ui dike cry atJiUuf ^ypHuuii hut fiecjLaeutly m'c hli^iast per* 
feet rhotiihohedra; they arc Mron^ly refructivc a»d IranRparcnt, nro 
of u velloiirinh-red, red^ or rnby t'olour, and ;ire iniolnblc in water, 
iile-^liol, ether, ?icctie acid, dilore nkini^ral Jicids and nlknliei, 1 
liave ftonittiine* M-en tliR vmallur nnd less deeply colnarrd cryitaU 
- Areh, t pAllid- AnvkL tL b, w. lid. I. S 3K3-U:h, 
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ili>uu>]Tc in ftloohul contninin^ wilphuric icid at Am«<><i», ^ud he 
np\u\ prmpitntcd by Tkcutrnlivitiiiri nf tht; Huid; this \%, hovrcver, 
not ini-uriabty the cokc. Vtrchow Ims very carefully cvAmincLl tJio, 
Ueliariuur of tins body nitb concent mied ulktiliefi &nd minctml ac»ds|| 
tiitse ii^i-iitx, ImtiTn'rr, (Id not nrt in |jfi.-i-i?H-ly thr. sami* mnnwr OH 
t(\l spccjmtnn oftbi.'^ pigment i t>n the mlditionof hydmtcof patftA^ 
li hcry red tirit u dcvcl<»pcd, the masn becomes cntdunll^ looKned 
m iu texture, mid bci^iirrKs dlHiTtt4r^'ra1«d into red ^^rnnutcn which atj 
length di»i(alve; on nvniraliurig the idkali tbe HubiUncc i», how-' 
v-vuff not ujfvin pret^ipitntnd, Wbetr a ci^iicL^ntj^ted tiiiric*nd Rc?id, 
Hulphunc acid, fur cxAmpln, acta on >t» it {:iiu»c» tTie vharp oatlintsj 
of the cryBtnis to disapp<^4r ^ and tbc culiur of tlic roundish fra|M 
meritv, niter 6rst Itecaminj; browninh^rcd, puaftci through succMsiv* 1 
tliade^of greciL, bW, and rtwe-lint, till it tiiuily l«nnii)at«s in n 
dirty yelU*w. Inm may wnm-limt's, but mit nlvrnys, lui dclntwl 
in die ucld lluid ninUiitlii^ tlir drtMiUjiosed ba:niatoidi(t* 

UcDinatoidtn mny nUay.i l>e found \n tlie a&riKuiiicoufl extmv&*, 
BAtionB ocGumnj; in ctinncciuoncc of tlio bumtinE; of the Graafiuil 
vt^iele* fit tbe [H.'n(jds of meoitrufttion or Donc^eption^ and fr^ijeittly 
iioL^urs ill tild rxLmvuHJitionH in Llic braiiif in ot>lttcnitcd vrini, 
hiemunlia^ic infarotunof the tpleerii in tut^cuUncotu ni^iJbitionft, 
nnd in purulent absctM of tltc cxtrcniitics. (Vircbow.) U appousJ 
from Vircbi>w*s obKrvatidtiK that thc-te urytitaU may form from 9 
«cv«ntceTi to twenty days after tbe *kcfUfr*noe of tbe extra vauition. 
Kiilliker* biis iibxcrvird the rornrtiliun iif cryvtnli uP this nuture 
witliin tlir P4>r}iu«dr« in tlir hloud ai ct-itaiH &klici ; ibcac cry»lAk 
wcrt bowcvcTf voluble in acetic acid, potiub, and nitric acid. 

Although crcry care atii prorautiun have bMni taken, both 
ViKhow and 1 havo failed in oMainiiifj these crystals of uiftdi- 
lied hjrmntin citlirr fruin ftolutinna of blood oi uf ItAiiintin 
it«clf; but yd tUoiir who still a^i^n an im]K>rtant part iu tlie 
animal body tu vital forces, must graiit that under the iicccM«ry 
conditions, luematuidiTi may be produ<^^ out of the body from 
hiDTnatln, since thin kind of me1aTnorpiic»i« occumnj4 it eKtraToso* 
ttoiit in all r«<»pdf-:s eichibila tbe diaractcr of a dibintegnilion, tlia4 
is to suy, of It pLirely pbysi<:al And chemical piocicM. MorcovCFp 
KcUUkcr'v obHcrvntioti gives us room to hope that wc may be sblo 
to of)tfiiii crystaUisable luvnstiii or hntiiEitoidin from Ibo blood of 
th« £ow«r animaU, — rushes, for eKainple,~«o «s lo submit tt to an 
ftccunte rhfmacal ciamitiai'ioii, 



• XfiUiAt, t mimL r^t'^p*'. M. J, a 
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Owurr'fflCr.— liicmatiti lins hitherto only Wa> fomid in the 
blood-corposclcn of the higher »nimalD. Intimrttcty umtc<l with 
lilobulm, it rorms tJi? vi^cic), fluid contents of tho coloured blooiU 

6craeliLt?iroiimtO-.l>4J r»f inruHic iron in the dric^dhhuKl-corpUN- 
d<r» of mnn or tiic oi; now ft* MuUlcr hfts found fi'G45 of >"*«" i^ 
hccmnliii.nMmpic nklculalion»Ii<jv8thatinthc liiiHxl'COrpuAdca tJtcn? 
nre (Contained 5'7-S of h{C(TifLtin,indiTp(^ndcntlf of liit, globulin, Halu, 
ftinl hiliiiry rnnttrr t hciirr, in frrUi bljjud i» wliith tlic ml Ijlood* 
Ciirpu-vlf-fl aw ain avi^rA^c ^ I-'^J^r thirri? wcjiilU hn tnntuiDCil 0'73. ^ 
of li^cmnttn, H we mIcuUtc from Jlccqucrel'n rcaultft. according 
to winch 1000 piirta of Ulofid contam 0'S65 pnrta of in)riardHI*i 
of blood -co rpuacli-s, wo obtiiin a very sinulnr reiv^li^ rtair»ely, tlmt 
100 purlA of l?1()iii]'r<irpu9itrU'^ coTibiin i\'02 of lireiiiaUn. ll Ih 
obviom tbftt »uc1i r^ilcuUliuD^ csiii only Ittnl tu npiin^ximnte 
rcAultti ; altciupbi liAVC certainly been made to effect n direct deter 
min»tit>ii of tlie niaouiit oi hwmcibm in the blood \ l>ut the uicihod 
of sepnratini; ti is as vet too uncertain to udmit uf our pSficing nmrh 
reliAnec oti die nnmhem u-hjrh Ijuve been ol^Lauied, The aMiount 
foLind in the bloocj by Lf-'cuim. nniiidy fr^^TJ. waj obviously l<^o 
»malb while tiimoit'i number^ O'TISi^ approximutcs closely to llic 
culculated quantity* 

By fnrjbn;; dofi^riniircd (<liJvvk* blood wiih ditortde of Aotliuru, 
Schiiiitlt tiblMirtt^d tin' (riirpu.*ic'1e<t tu h sTnttr uf jiurtTy; and aAcr 
indjtcraiioQ, found in tbi-ni I'lT^J "f prruiide of iron, honcd 
fttcirontjng to MuJder** unalyAJB of ii«tmnti[i.) they would contflin 
lU'-U)! of tliift inj^i'edient ; in r^pontinK Siihiuidt'b cspv^rim^rit vith 
<U-blood 1 obuiiird li'O/Fi ai^d lO'Slg of p^roxido of irtm— -re^Bulls 
wliicb morre^kiKXidrd tolt^t^tbly well ^^irli that which h<.' fouml. The 
great diffcrarcc ^hich prvs«^titi iijidf bt^LwLini lIii^m^ results of direct 
CApcrimctit, ami the roauUs of prt-tiuUc^tcd calcuUuoH^. ndniita of 
an easy esplanaiion ; in tho \\iutx caie, tfio blood-oorputclea are 
calcuUied more or ieiv in accordHoce with tWr true eon«titiition 
ill the blnod, whik-- in our (r:(periineniH^ tlio prucesf by which we 
purify tlie blood-txjipusclch — iht^ir trtfutmctiL with a solution ^l 
chloride of «udium or aulphstc of soda — &batruct« fn>m iJicm n 
portion of their ^lobuh^h Btid all the aolubk mIIs; wh«n trcatml 
with unline ftoluliot>H,ThccorptucIeslose,in»ccordAnccwiT.hthc hmi 
<>i riido)itnoiii«^ not Only nstrr^ but also a part of tbetr Wuble 
gLobulin; while the trmtmciit of Oic oua^^uUtcd corpu«i:]c3 vri 
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water^ &1coho1> nnd ithpr, al>strwu from rhem nU Rolubfe a^Un, 
and till' faf> whiirhin i1«rTriiiiiOhUits,ac»>riling1o my invntigstiociA, 
to ^l least 2^. 

The niUi> of the h^cmrktiii to the blood varies in disceuet Tor the 
mosl part with the niimhtr of tlie bU>0(l corpuscles ; but wh^lhor 
the rfltio of the htpmatin In ihe globulin of ihr bL»™t-ror|>rt*rir» 
be constant, or whctlicr tlic biciiiatiii \ye liililc tn givJitcr vanaJion" 
th&n the globuliiifiLrt<}ac«tioiu which iit the present ^tatc of organic 
urmlyais it U inipu««ible to answer. 

Oti^. ^'i\itTt U nothing in the chvmiral conntit«tion of 
Immaiin vrhirh LbrowK uny light nn the maHc fkf \K% fcirmalion : 
wu rTii not knuw tvlii-llicr il i» i]lr<n:l.ly foriikott frnni the conhtituenU 
of the food OT from the product* of metamorphosis of efleic tiwuc ; 
&nd src hn^e no ccil&in knowli.-<l;(c rti£rLrilin;> the pftrt of the iif^ntsni 
in which it i» produt^ed T!ic chylo rcrtninlj" contaias irwn, aitd 
htrmniin cxbct^ in the thunu^ic diif^t ; but ir»n \% Tiot ftwinnttn, Anit 
the mii/dl qu>int-ily cif the tn.it-nnircd suhktBnix niny hare piuntnl 
from the hlcHid through the mcAcntrricgUnd-t Lntotlte chyle, or ro«L} 
hnvc An»oEi frcTu the bloodrnriiusclc* which have pauetl with tlie 
ipleiiic lymph into the chyle. If t}ie formation of hjcrnutLii took 
]>Uc« bi ilie chyle it n<juld not l*e after pmlnnf^d fuKling iItai ve 
ahtmhl Hnil tl rlchevl in this stuhuanoe. Cbi'miKtry, ui wc luivc 
niretidr observed. ftUords ua no ftiMstancc in reference to the ror* 
mation of thi» body; ve mUAt^ therefore, st present, eonliiM! onr 
aUention to phy«ioToj;ic;d favtB. in order that nv n»y obui» t ufe 
lUrtinji-pnini for further dieriicnL cnqmrita. 

Mcjat |ihyxiolcigiAts uf tlif! jirrieiit lUy eitindde in tlie opinion 
that the red blood-corpuiiele^ ore dcvetopcii from the eolouHcitii 
one"* I hut wheihiTlhey r«f;&rdtlte fi*rmer aa nitcUi of the latter, cir 
a« independent eelU produced from them— whether Uiey adopt l^e 
vi«WKorirMiJllcT,*of (iet]ju.-h,torof Kilklikei* — tbry niuat Iniuiy 
CMC admit that the red pij^merjt i^ tlie iph>od U priuiaiily fonnrd 
within the enveloping nictnbrane of the cell. Further, phyaiolo^ ic»l 
ent^uiry demonstrates, aintofrt beyond a dotibt, that the blood pig- 
ment U iirst formed in the |N*rfected cells^ mid, moreover, aflbrdf 
us some indieattun. bimever iikd]»tint;t, of thv M>urrir from wbe>ic» 
this pijpikeiit may poaaibly have bi^n prudiiiMJ- NuaCt Hiinrleldft 
ftnd otherst hafc proTcd tliat the gnuiuhir nutter vbtblc in ouuiy 
of the coloured blood-eorpmelta ia merely fat \ in(lee4l in tb^ yolk- 

• Zf^lKKr. f. nn Mf4. D4. 9, & Se4-t7«. 
t IhW, IHT.a. 70-091 
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oMif In the younijE 1>Inm)*rnrpu*ic<irH nf tlir nmpliiliin [an thpir 
embryonic »tate] viv fimi not only rttundJHh but aUu ungulur 
gratkiilea fcoluUic lu clhcr, whicli can liArdly be anytbinj; cUc Uiaji 
stestfin, Henic and H. Miillcr refer the pnmikry origin of the 
cc1ourle<s blood -irorpuKrlnfi to Ui« f^t whirh in rccrogni^ablv la a 
fine gnuiuW (iUniusi rliiuHy) mAft^r in ihr miniitf-Kl Iaou^aIx. \\c 
ht^rt already tnRntioncd that the Oil ^tarid* in a ccrtAiii rrlation ia 
the f^nctionft of tJic liver; the bcAatiful invc*liEatiom of Et II. 
Weber tiiid KulUkcr hove, however, aov dcmon^tratcti that lar£c 
quAnf]tie« of btood-corpiiKclen kt^ alwnys formed in the livtr in tlicr 
fcet&l sluli-^ arid tturiiig the hdicmftlion of treruin miimuN. nnil 
llicrcfore at p^noJii nhen thU orguii NccretcA little or nii bile, but 
«'heti fttt is aceuinuJiitecl in it. 

Mor«orer. an unprejudiced cxnminiition of tbc deTelo]>nient of 
the ehiok vtthiti die egg IctadK to the OKiumpiioii thhx the fu tukev 
ft pari in ibe frirtiinlioTi uf lut^nmtiii ; uml if phyHioloj^jcail faL'fit caii 
be addm'^d in fnviiur of thin bypotlir^LH, there are at all events no 
chemical ubjecti{>nEi to it. Ai it U obviouft that tlic colouring 
matter euu only Iw formwl when then* i* free atcivptu of oxy;;^", 
tmniely in the ve»t«l!i, urid a« the uvvfcen doiibtlen coucnbutea 
niateri;i]ly t<i lia prodtirtldn. we rannut suppoke tliat it iii formed 
tVurn pnitrin, wliidi ix a nubhlRuri* rich in ^jxygrit, at fnini nuK^xr; 
ere lA hnrdty any otlier subiitAncc th&n the fat from which 
of oxi<lntiou could yiokd hvematin. 
r prr>vetit axmrnption of the tormaiion of hvmattn from fat 
U (o be Tc^rdi-d merely ax an fiypoLhes]a1)iuied on our or two pUy- 
«oInf;ical fw'U, wliit'h may |K);i?^ldy admit of a vrry dklTorcDt inlcr- 
precation ; it in only intemled U> serve ta a ineana of directing oar 
atti^iitioti in n diftinite ihrcelion in the invt^^ti^tion of thix subject, 

Ut€*, — The ctjnvtnnt oceorrence of htftmattn in the blood- 
eorpuieles indieatr"! Tb:hi iIiih body Falcp'i an important pnrt in the 
MietaiiiiirplioMH uf tJie unin^al liaHties. All Aurbi or<Xinjccturcs liav^ 
been haEJfded resMding iti fanetion in tUc blood, and it hta been 
enpccndly suppoaed to be couiieotod with the prooeiA of respiTRtion. 
In point of fact, however, it U unneoevuLry to consider any hypo- 
thesis. mi6l It iian hetu HAti^farlonly tLsoeriaiiied whether the 
bmrn^itin in (|uesUo[i jLc-lually ntandain the hanie ri^latiDii to thctroc 
pi^ntciit of the blood aa coagulated to iion-eoa^^uktcd albomcn, or 
whether ertiliei^tly |ire|]arod haeiuatin ia nlto^ther a product uf 
decornpotiitiuii of the uecual pigment. If hwrnntm hai the iuiin<- 
computition AH th*t whieh we prepare art i Serially, and if the only 
diflerciiee W tbnt it exiMn in a soluble fono in Uie bIood<corpu«clcS) 
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there M n4 once an craJ to all th<Me very imigtii;ttiv€ )iypoth«aco 
which n^inimc Hm thr iron takes a great »hftre in the process of 
Tcspirntion, and timt it in i\tc cortvcvcr of oXTgfrn to tlie blood. 

The rxjwrlmcnt* of Ilruch" oji !lie action of guca on tlie colour 
of the hloiid, and the? nhitervatian* of MnrlcjiH.t rvgnrdlng ihvs 
IprnduAl dotniction of t.hc corpuscW of frnjrs' hlood, ccrt&inlf 
indicate thnt there i.i a cKcmic^l action hctnx^n the bloo(]H;orpuKlc9 
Hnd lh«ir contents on the one hand, nnd the inspired oxygen on tH« 
oMier, ill vhieh nation thu hicnuUn doa^itle** particlp»le». 

Th<? ohstfn'iitioin of llannnvcTjI nhirhnJiuw llml |wn><in» who«e 
Wood 19 very di^ficiciit in red ivirpmdes (cldorulic [xr^on*] cxhald 
an much cJxrbonic ucid a^ hcnltliy jtcrbon*. «c>em on the otbftr hand 
to contra- IndioAto a direct relaliort bclween the hlond-corpuRcles or 
blood-pii^meni', and ottdatlon in iho blood. We muit, therrfiiff, 
^v'c up for the prcaenl all atteiiipta ul uadcr^tAuding the fnnction 
of the blood-pigment. 

The qitc&tioii OS U> what l>cci»niea of the brornatin when the 
Uood-corpnndffl and their content* undergo disitiK'^rftlioii, i* one 
which f(ir a long time van c^n^hrnildcd in perfert oburLiritf, hot on 
which some light hn^ now liren thrown hy Virchoi**» ailmTfKbU} 
invcatiE;ations on hxnmtcidtn. The i>ccurreocc« in a crystalline form^ 
of this Buhfrl«nee, whicli la uTtcIoulitedlv derived from thif blnod- 
ptgmentt and its different Ijehavionr ton-Ard* tlie sRwe ri>a£;pnts 
indicate that, notwilhMnnding itn cryntalline armn'-pnienr, it con- 
tinues Lo under:go ehat<i>es u'lileh j^ice rise 1o a »>ul)i*iAncc ]>rrfecl)y 
similar to, if not idcnlicd with, hilc^ pigment or melainn. Although 
the subject i» (ttill far from being ttatibfactorily »ettledt VifehowTas. 
the fimt who by hit patholo^eO'hivtDlo;;ical aitd chemical investi^ft-] 
tion4 promincnrlybrodirhl foraarddetinite facta which WveaiEorded 
the lirht M»)id gmnndwork for the hypothesis which was long since 
propoin*ded, th.'it hicmntin nnt^'hl be tran^fonned \ul<t chokpyrrftiu, 

]n reference Ui this point we would sperinlly direct attcotJDn lo 
Vird^ow'i ingenious treatise, in which he endearours lo atrcngtben 
the view n^^rdirig thii met«tni>rpho*ii* by in<*ana of a Kim pie iiidne^ 
tion h^uied ^>n dirtvt observntioiu It has iinrortiinjitely hitlierto 
been found Jan|M>isibtc to sepaimte hiematoidin in ao pure a staM 
and m auOicicnt qnantitics on to admit ct it* beinx suHjeeted to ft 



- Xtittthr, i. nt^ M(^ lid. 3, K aoS, 

t Uitvr (Inn Uiidiia dt? Gw vif dk* U1ulXart««hoa Wft lUi» irm^at, 
^>1lkl>ffD, la44i, 

IB4A. 



rigid cliemLcul investigation. From Virchovi-^K JtivcKtijcalronii It liy 
liouev^rT apparent timt Ihe phpician mtiKt nito lend his hAp fir 
tlif! ai!vunrciiir-Ttt i>r piithtilogitfil imd pliysiologlcut chc-iiii«tn~ ; foiT 
without tht aid of ptLl ho logical histology, — ^^ itliout a judicioua appli- 
ootiQi) of the niiaTouc!o]ic, — tEjouhumtst cciild not hiiv« aacGMiHed in 
dUcovoririK hunmtoidiit any more cJiuu in detecting ox&late of limn 
in iionnid urine ; without «mrh aid tlie chemist L<ould never have coii- 
cnvt-U an iilca itt Hif. TiiutaiiiorpTi 0:11:1 vi the jH}[incut3 in the 
luiimu] bcidf. A» lung 119 the phyMcion contents hirnnclf with 
borrowinc^ inero hypothcbos frcrn chemiEitfi, williout beinj; hininclf 
pnicticiilly faniiUar with chemical science, he can never hojx* to 
ipun (lie djlvbjttjii^e^uliidi ii lh capable of afTordlng ^ in ihia rr-?»jrc<:t 
lit resembles the a^riciiUurlstt who can titxtr eicpect to ndsc hid 
pufKuit to the dignity of a science until he has learned the priieticol 
applicaElou of th^ prineipk^ at ciieniiatry. 
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Frf^rrfii']*,— Melpitiiti forms cither a blacky eohesive mats^ or a 
blnnkifth^hroun pondrr; It is devoid of KmeU ttnd taate; when 
iftirrrd in water it contintica Ui dual for voriic linif, huL b IrtMflublc 
both in wntcr and in alcohol, in ether, in dilute mlricrul acjd», nnd 
in conccntrntcd acetic ncid ; it diJiHoIveft. afier prolon^d digevtidn, 
in a dilute nolutinn of porn>.h, froTii which il itt ftt^in prcnpitaied 
with a liiiht hrnwn nolour by hydrochloric acid; it i^ ilrriim- 
pofcd when l>oilcd with c^nccutnited iiUrIc itcid, but it ia not 
atreclcd even by the very prolonged action of chlorine- Itiaa 
cordufTtorof elcctrieity, is inciipable of fuwiH-;, maybe ignited in 
the air, and bumv with a ^vid light, the eharconl continaing to 
amnuMrr till it \% rediired to a whitivh-yellow ash conaintirig of 
chloride of sodium, lime, 1>onc-eartli» and a littk' pcruAide of iron. 
|}y dry dlttdUtion it yields an cmpyreuiiiHtic subatancci and 
mrhcpnate nf nmmoniop According to GnivUn this pij^ment )a 
rendered paler, and t« partially dtssoHed by ehlorino' niitvr, tho 
undissolved pnrrton hrtnntning again of a dark brown colonr on f.hn 
atldTtmn of pntaah- 

Whether the block cryatola which have been found by Macken- 
aie,* Guillotjt and Virchow.J bi melanotic* niaijiea are or are not 

* A I'iwUpaI TfflaUm en iJhiwn <if U)fl Kyi*. li^iitiS, lEUIA, jk. iHGt. 

t AKifa-K^n. tltiMtfJ, iS-r, T.Tip. HN. 

I Ankf pMhol. Aiuit- 11. « w. \^\ t.Q.lKk. 
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identical wilh ni«liuuii, is & question which, with our present very 
imperfect knowled:;© of ihU px^mentt inuff ■till rrmHin UTid^rided, 
Via'lio'w fourii] t?ie»* crystaW lo be flat, rlomhic IjiIjIj^U *fc'ilb 

Ci/mpoaiiian. — Sclicrcr* givo tlic following u the m&in remit 
of throe an&ly^A of thU bcdjr; 

S^djoKPD _ ,.„ ^, *^IT 

Niovgni _ „ 13-740 

Otf^aa -« .- «"*3I 

lOD-ODO 

Av w«! nre neitlier iicqxi&tntetl tritb the utomic wei^^Moftbi* 
Uody, nor with any i^f the products of its decomposition, we cannot 
&tt«nipt to construct n liypiithrtical fnnniilii for \u In ihr ptgmrnt 
from tlie cTturoid €*mT. of llic eye 1 fourni <>'2.<JJ of iron* 

Tilt hlack pi^uiciU which ia often dcpo^itcti nji a morbid product 
in the lurigft proseTtt« grc&t diffcronce^ of composition. In two 
Afferent cases which C. Sdimidtt Aii»Ly»cd he found : 

Ou-bon „., .. 7S"H4 . «S77 

Hytli^eo 4Ti "- — T^ 

NiiKv^ ^m ... » «« 



»Q-O0 



iv«-u» 



Prrparaticn.— The best DLcihod of obUiining this body iJt from 
the eye, by rnnoiriTig tho retina, uid dctschihg the choroid cott 
ftoiD th« sclerotic The choroid coat muat be placed in a e1c«n 
ng, And the t»hniring matter vrubed o«t with pure uMer, jiist «A 
tbe atarch-gr^itulcK in the prep&rfttion of gluten afe wuhcd out 
through linen bag% ; the pigment rcmuns for ft long lim« tiupendcd 
im ike nntrr, from which, however, it may be readily ronMVod by. 
filtrAtioii, or the Quid nmy l>c cvAjx^ntled and tb« TMbdut «itrKt«d 
will I tvAi«r. 

7c«//. — The pHytiicd |>riopcrtie» of thw body *re iio ehanctef^ 
iatio, that it ia ciuty to re<mffnUc nnd to scpamu: it; gGi»enJlyr 
however, it only occurs in such »ma\\ qunnlitjct th^t it is impoa* 
Bible to disiin^Euinh vbctbor the object in quetiion u iJctitu^ul with 
the [iiduiiu uf ihe eyt.-, c^ierullT oa we ^till knotr compamtirrly 
little regiutlinf; t}ic ehcmic&l clnurmcterm of this l«a-nBiikrd mb- 
»rajicc. No concluainna regarding Uk prc&cnuc of black pigtnent 
c»n be drawn froru mere cclout and tnM>Uibility ii> different ttwn- 

* Ann, lit' C1i. n. nunn. IM- <a. & 9, 
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ntrun, mikg as Jul. Vogcl* \t'a> llie Hiat tu ubservcf the l<Mue» 
may be iT^KUrntcd with itulpliidc of irou. from vrhich, however, the 
bltick jti^inent mny very rcnilily he diEtiii^uibltcfl by moann of betds. 

Oct-arrtmct'. — Tliis pi^ent cxistM ii« a thu^k investment on the 
dhumiti t'oai of tlie eye, Whctlier it ako oeniri in other pnrts of 
of the &ii>m>tl ortiauuMtif la & point vrhidi cnimot 1>n ctcritW, nince 
tilt other |n^nicnt« of the >&nac colour \\\ morbid deporvilioti!! either 
havt- not been Accurately analysed, or from their very bitijOI quan- 
tity do not admit of anidyMs ; ivi for in»tancej the plj^meiit of ttie 
blark liroiif'hial j^lamts, f>f the reU mticmtum ti*u mfilfiifffiiiifivtn t\1 r.lie 
fiei^ro, of tiieUiiotic tumounv, of thr btftrk Kenmi mHcIi bun 1»ecQ 
oocaslonaUy ofjacrvcd, and of puLnionaTv liuLic in certain cuacit' 

In the e^uiroid eoat the melanin ia enclosed in pecuLiftr heic*- 
■gonal eelbi. hm in the eimts of the blcjuil- vest els of frogq nnd 
Dth^r ain|ffnliid it in found in jngged rrtmLfying ctrlls. Irt otbrr 
porta of the Animal body — ui melanoik tumottrn for ]iiat«nce— it 
occurn. Imwevcr, merely stuttered Amone other cclN or tissues. 
WiieUu^rgrauuUreelts. when bepconiii>E "Iwolete^ {inxch (orexumple 
Sfl we find in old exudiLtium,) eontoin nctud melanin, u a qnevtton 
whieh must «til1 renutin nndcrid«d. Sanguineous eilravnsihtiona 
ure, hnwcvrr, not nnfrrqufnily eonwrtoil intn n niium, wlmrh is 
culoar^ perfectly block by black [rignicnt. 

Ori^n. — The iarife quantity of iron contame^I in thia pigin«rit 
tndiuiitefl that it lakes it* orlpn from the bipniulin. We cnnncrt 
n^cngniM' jmt-h n ronveridr)n by Hx'trni^i meitniL. till viv nrir able U> 
denioinitriac ibiiL lAthologicn) drj>o«itiDns of pif^menl contain true 
melanin* WhalcTer view wc nmy adopt u'^ardJng the priKJuelion 
of ihe bl&4.-k-co]ouix-U iiiHimnnutory ^lobulea, we must At all evenU 
agree tvith Brucbt tl):it they contain blood-ptj-tnent and the rodi- 
menlii of blood- crorpuielei^, even if we do t\uu like MnMet, II. 
MiiUer, und Pesulci/xiJ. we troe liloiK]<('otpu<ki:leji in these ccll^; 
ifweexuniine the eKptctor^ition in rtcnnc of pncumcninin whieh 
remlution U very tfradiiuUy proKrcsvin£, vt find, on makini; a 
perfectly unprejudiced obiervation^ very many of (bene celU which 
hflvr the exiitrl colour of blood 'Corpuftclen, Virrhowll has very 

* rKllir>l. Afiat.6- nan. 311 |or CiikUaIi TmuLition, p^ HHk^DG] 
t LTuivnutih, xnr KrnniiiiB ds kOnlgEn ngmenta dnrWiHwllliiitri'. Zufivtk* 
IMI. 8. 4V ff, Hid Znttbhr. 1 rftU Med. Bd. 4, S. •< ff. 
£ Z^ifDhrn r, nit Mc>L i(.h 4, & \-l&. 

§ ITtluT AiHtiTMnatA apiirU der klHinriQ It^moiurlen U,*.w. Wtr^t* 104^ 
H Arch, f, (niibol. AnnL i^. >. v. iH. I H. 404. 
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ni:[:uuatdy 1iacc<1, by ruicT0st'0|iluk1 exAiniaifttioii, the conreniion uf 
Uolacc<I coA^i^lu in oblitcrittcii \t\i\ft intonnioT|khou»ati<l crysUJIine. 
)HgmotJt, and from Tlioae morphological mvc»tij;uUuiii it can liardiy 
he doubted, thntbt nil <;t-«nU the mcUnin of moHnd products n 
fnrnii*d frutn fiu' liwn«llin. Krillikcr* hn% lumviivci toinincfd 
hiin*c-lf t)»At in the blood- coqnwclc* enclosed in tJio enveloping 
membrane, tbc hdcniotin nfioriJ« tJic matter from wlncti the bliek 
pTKiiiciil in tbo }crtii>ii1nr ccIId 'i% furmcd. Henctf it only rrmatna 
f6r flie I'heriiiit to co^aintiv \i\% iiLvesti^tldrtfi on ihU uihjrri, in 
urder tu iiliUiin jic^rfi-illy ijiLLHfju^ti>ry aciifiitific proof of this mctA- 
m^>rpho»i!i. 

|[ (/«-4-— That the use of pi^cmet^t in tlie clioroid coat w priiid- 

^b pally to lender the eyi; oelironrntic-, i;* svt^^iently obvious from iJie 
^^^ prtrid[ile!( of phynicv- Wt? ure tf^norant of the ti^ev nhicli it iMTeii 
I tu thi- imllx of llie bhKJd'V(f^Heh m tlit? itniplulfiai. 
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Pmperth). — Tliia aubittaEioe, hkc W5 many of the pignwnl*, 
belongs to that vMt ^oup of bodies, whowc elitmienl propcrtin 
httt'C never biwti tUiiruughly invcxlt^Eit<?(] ; lliin i« partly dqK-i)(trnt 
on the dreumataiiDe that we eon only procure it in v^r^' nnuill 
quCLiility, arid jmrtly on it:i e:streiiie iimtability, for net cmty dtwa it 
occur \f\ the ariiniitl orfziuitBiii under vuriou* modifimbons, but it la 
at once* chnn^d by the aim[>le3(t cbenicrLl treitment. The tnon 
freiqiu^Jil inoddiuiUoti ivhich Uie primary milntjinre of t1i« bile* 
pigment in ibe higher anirualA appcura to prcaetit. is tfie ^mm 
^mfnl, the chofepyrHm of Bcrnclius, mid the tHitpfutim of 
SicDon. It oceiirv m a reddt&h browo* non-eryttAlline powdefi 
devoid of Inxlr nnd Hmpll ; if it insoluble in irMer, very iibghlly 
soluble in ether, and tuuie mj 'm alcohol, to wliicb it cximiuuuiemtes 
a distinct yellow tint ; \i ia more soluble in cauMic potaah tJ>w> in 
eaui-tie aninionio, the alkaline solutions being at firftt of a clear 
yellow coloar, but on eipoture to the sir grodnftlly chsnginf- to a 
gnrm^b broivn tint- It is on ihii mod ili cation of t)>e bile ■|>igincfil 
that the writ-known ctuugeH of colour wiilcli occur in some of tin 
animal fluids arc dependent. The yellow solution of tbis pagtantt 
when gnduslly treated with nitric and (aitd e«|>crioJly, accordini; 



to ndnta*, when this roagent contuitis it liuTe nitrous acid,) 6m 
lirrNjniev yre*i», thtn blue (Vp*]ir*!i, Ikiw^vrrr, run hnriUy l")e dt-ttcted 
ill coiihC>quei;ce uf tU ra;>i<1 tRinatliiiii intu violet,) arid red : ftfU'f 
n conauicrablc perriod tlic red 4^in pnMicn iiituQ y<;lli>w colour; by 
th'iH time, liowci'cr, th^ bile pri^zDcnt u entirely ohan;;ed. On the 
Ridditior of htjdfficht/iric odd to a |K>tu1i-volurEon » the pigment i& 
{irccipitaled witli n ^rx?ori tint; tliU pr^r-ipitalcfurrriH&rod HoJutioQ 
with tiUiic *oid, find t\ grctn solutiun wUl Uf« alkilk*, and Hp|)C4ra 
to l)c perfectly idcnticoLl wiib tic ^rccn modifi<;ation uf bik-piKUionl. 
Tlie colouring matter coTitained iji frexh bil9 u coloijrat] ^r^eii by 
ACids; 9Jt GrTtclin f-iiind lliai tbi« colorstiotk did not take place 
vilhout the fri'c iu'(>t\* ai u\y^k\\, it in liigtily jirolmble lliai niort 
of llicscchnii^o of colour arc dqiondcnt on a grnduAl oxidation. 
Cldoriiic gns nets on thia pigment in the aj^rnc mnnncr as nitric 
neiti, liut rntlier inrfrc rapidly ; Iftrgv ^uantiticsi of dd»rin<? com- 
plclrty bleiitl" the prgmcnt. nnd prc^'ipilatc it in n wliitff l!occu1cnt 
i[e|K]Mit. 

l*his l)ft>wn pigment huM & strong tendency to comlnnc vrlth 
brxnes, — not mcn^y witJi ulkniiefi, Init uUo nith mctaUic uxidra and 
alkaline enrthn. It fornm insoluble comptiuruU with tlic dkniinc 
cartlia-— « eircumsianw nliicli hast (rfttn Iffd to the idea tlmt (IiIm 
AubsUnec U in.nolublr- 

Thc grrcn pigtnrnCt the hiUvtrd'm of Bcraclius, i» a dark green 
amorpliousi i^uhittitncc, devoid of taatc and anicU, insoluble in water, 
vSghtly anluMr in alrtdiol, but di^soUin); in ether with ■ md 
colour; it diuolvev inf;itK,hydmehUjric-ncidjnnditi1phuri^:icld wicli 
a ^tcctn «*i»lour, and in at^ntic! nrid nnd thr nikntira with a ycUuwiBili 
Tcd tint. On cxptJAurc to heat, tlki» hi>dy iindefKor-i drctjmpo&ition 
without fu^flinti^ and vritbout giving; oH' nny appreciabit; quantity of 
ftjDBionin, leaving a little charcoal. Berzcliiu regarda this lub- 
Ktance a« pcrfi^ctly Identiud with tht* thlorophyU of leave*^ and 
bdit?vea Lfmt he hus fuuml all Lliriv. modifieatidn?^ uf LhW lubhtuue 
ill diifcrcnt apecimena of bile. Thin green pigment no longer 
ander^oca changes of colounm the addition of nitnc U(id, aHhough 
tro occabionaUy meet with grc«ii hile-pi^ment ntill po^teuirig thU 
pruperty. Oil treulJiij^ bilopij^it^iit willi alkulifrH or aelda, lis 
prij[iertiFX Hri* uHutiUy at uui:q <!hang:ed, partly oit account of ila 
enterics into rorious combinations with thetrc HabfitanccBi and 
l>artly friKu ilic citrcmc facility with which it becomes difompoi^cd. 

Hence it U that the scatementa rei^arding the prnpeniru nl'this 
ftubtttsmce prevent ttuch tttrikiitg (llfferenci-H, ah mny he? seen by a 

* AJGllur'fe AMl. IBia. a 3WI-W&. 
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Plainer}, and othcra, 

Bi.-rtcliu« also found in the bil« a subBtanca occurring in tmall 
r«ddu(1i ytrUov cryslA)», »otubJe in alcobti), to Kvhich ]i« ti:u gi^^tt 
the narnr 4)f 6i/iJ)t!rin. I hnve obt-iinrH it in sold I ion, hut hKr^, 
never 3uccccJcd tn i>n>lhiing it luilio»ui'id Mftlcf MDguWly cciougH* 
] have often found it in the hile prccipit«t«d with ncutrml hnd huic 
nicctatc of Ic^jlJ ; horicc it ivp]>oura intticr not to be prccipi(At«d hy 
thv^ metftllic Wts or (ivhich U mora probablo] to rodii«olv« in 
lui pxct^u of th« haflic Hfilt. | 

Cit»if}o^Uion,. — With our pr^JWint it^ioriince of Ynl« pij:m«nt ui 
ib pure iinchnngcd Atiiic. it in not to he iron<lercd at thut it< 
dementUTy uumpoHition in i>till unknoun. BilupigiiicDt hju bc«n 
analysed boifi by Sohcrvr and H«inj but k u obvious (rum ihtit 
uniJpi-s tlmt tJir^y hnvr cxHinLnctl vrry d^nV^n-nt Hubirauia-H, ftntl 
SchercT li^a t^sjiccially xhoi^u timl the pi^ncnC vrhich hr c-xaaiincd. 
loftca much onrhon and hytUuKcn by Uio Action of uir, alk&liw, mid 
nctilft- From " to t^S t>f iiilroj;wi h«iA be«w found in bik'pii;rn«iit. 

Prr/iaratifm. — Till nx'ently ibe ordinary mode of }frop3j'Lhf{ 
bile-pi^Eiic/it tuusibttd in Uiif cfJitnu'ttoit. by wutcr utid etlicrrr uf 
biliftry calculi, coii*istiiig for Utc nioat ptirt of this oonstitucai ; tho 
residue ihua obtiiinad doc« nut, however, j^eneralfy po^s^^it tha 
power of diHMiKinj^ in iklcoholi for (&£ Brameutilj li&i very oo^ 
rertiy shown, nnd lu Any iinpr«jodir«id obwrver may easily eon- 
vinrc himi^riO it cxUl« in h »lAto of inivolublo coMibiimlion wilb 
LiniCt cvjmi id Lhoae coricTctioriB which for the cnoat phrt conftiH uf 
cholc«tcHn. 

The moJc of inrciitgntion which Bmmsoni adopted, and vbicb 
1 hare nft<-iL rf|wairfl, np|H^hn Ui me Ui h-Jive no ilonht n^garding 
the niirec-.tnewi uf his tirwn, whida moreovrf rcceiFC further eon- 
firmatioii froai the cLitttlyaen of Inlinry coiicretiorta nude by ScKaaid^ 
and Wnckei»roder,** 

Deneliuii prrpAre^ hihvri-din fmtn ux-gall \yy jirte^pitatiag tlia 
aleohoht^ citmcl wiUi tiihitide of b^xriuin: the |)ct*cifntate U llrvt 
washctJ witli alcffbol. and afterwanlfi wiili water, luid tbcn do- 
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composed with liydrocUlortc arid, which exinu-tA ilie iMryta ; tht 
(aI is reiDoveil hy et}t«r from the T«9iidu<-\ wliiob ift thcii dusalviril 
in akoKol. 

llatncr prccipitntc4 the bile- pigiiicnt W digesting the bile with 
bydretod protoxide of tin ; th« light f;r««ii depotiit which h 
forTTi^d, nfirr bring v.v-11 witiWl with wnter, in Kbaken with fipiiit 
coEitnining «ulphuric Bcid> bji<I filttrcd; the pigrnent i» Ihrowu 
d^wu in the form of n green flocculent preci|)iCab<^ on the odditioti 
of wnter to the liUercd grrcfi Mi>luti<»n. 

Scherer sppAntted the ^)i1e- pigment from urine ccinbiining large 
qriuntilieN of it hy mr^nu^of rUlnndc nrhHriuni, in the twit fr>1l owing 
wuyn ^ 111? citbcL' dfTi:«)m[Hr3iril the; Imryl'i-i^nmpoiLnd with caHioiiftte 
of aodd. threw ilown the pigment with hy drodiloric add from the 
•odu'ioLution, Eind puhticd it E>y soiutiim in nicuhul ooiitaining 
tih^Tj hy wftihiijg wilh wiil«r, Ac. ; or tl>0 haiytfc-co in pound w*t> 
«\triLetw) with alruluil ('Jiituintnu h)~t]rO(!lil'irie acid.llie w^lution 
evApuratedp cxtructrd witlj wnber, oiid then trentrd In the niitnncr 
hbuvc described. 

7)f9U* — UiilesHthe &mou.iit of iHle-pi^niontin a fluid ha not too 
minote, nitric acid, ^spmally if it contain a little introu* mrid, 
glv«A ihe very character imic piny of colours which we bavp ftlrendy 
drsorihed. When, how<iTer. thr t:oloijririj( rnattiar \p prtyirnt in 
small quAutitVi or wbcii it haa already und«ri;onc a partial modi- 
licaCioor nitric acid often faila to ;;ive uny appr«oiuble reaction, 
Sohvertfeger'n"^ method in nuel) cn«cB is to preL*i])Ltbte th« fluid 
irith banic acQUte of Il-^lcI, &nd t«i <r7Ciract the precipiLnte u-itli 
ftkoliol containing sulphuric &cid: if aiiy of the pigmtrnt be? 
teweDU the alcohnl nsaunicjt a green tint- Hcller+ rei;Dmmcnd» 
^blt <L littk soluble albumen Khould bo vAd&di to (ha Quid tt? be 
rxarained (unlc«x, indeed^ it be already albuminous], which must 
be prccipitJiteil by *i» excc»n «f nitric neid ; if any pigment he 
contained in the fluid, it will communicKCc a bluiah or {^n^ein^ib 
bloc tint to tho ool^£ulDtcd albunicn. licller observer llmt if am- 
monia }h^ carefully poured upon urine which contains uitcbunged 
bde-pigmcnt, thtf lurfa^-'e of thc^ ^uid luwumcs a red colour* 

Physiological Rfhlionjt. 

OpOffrtnce* — Hilc'pi^Emcnt unuaJly oor?ura in fjrcab bile in a 
!&1nte of ^ution; often, howtTcr, it in ir a utaie of suspension. 
U idmost nlwayn rontitituLe-i t|i<-nudriof gnlbitones; and wt fom«- 

I * JiihrK f- praku PNami. Hd. U, 8. ^1^ 
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tftc hiliary dut^tM, eontlhtiri^ olcito^t rnttrvly of liiltspigmrnt. This 
pigment U fouiitl^ not only in lite bile of mait nn<l nf iht ox* but 
Aho m that of oth^r cArnitoraiu «od hcH>ivoroai Aiiirndli; it 
prcAcntn, however, tlic rtiovt varied modiht^ation*, oa vre 6Dd frooi^ 
tbti (lifTrrcnc^ vf CQloiir ^tiihitod hv the Hile i>ot only of dUTerent 
gvnerii hilt ci'(*n of difTcrrnt IndiviiUinlH iif the larne npemit ; tliu^t 
tlie bllr of a <Iog U of n yoilowi^tt hrouii tiutj tlut of the 0& it>j 
bTowi;»h grccD, while ibut of birds, fuliOr and uipbibu b UMulIf 
cf All cnif^rnld ^rccn. 

The bllr-pi^tnotit which mixen witb the r/jntenf» tff fAe 
inle/ifint.1 liet^omci vrv mpldly mctdifird, mid miseH tu pr^iMit tfm 
(jtdiiiarT ri^nctuni with uitrit? nirld ; the djoin^ iHiicli it ht-rt verf 
nipidly mtJirr£nc-s iLppcAm tc he th« same wbtcU w« ca<i it^duco 
arttlicinlly hy ititric ncid. U ih in this form that it oooun in th« 
Hafid ejccrern^ltf xttAe^t when diairtLfta is jir^BenCr in which ca»t 
uiJchaiif^^d jii;j;i]irnt U foniid iti the aWW Uqcctinn*. It is only 
rarely iluit tin- riK^rt-ini-iitn aHHunir a ^n^n tint fmiu th« Rrecn 
tnocJifioilion of the pigment; the ^cn ooloniticin morcfrcituf^ntjy 
depMidiu^ on uq admixture of f>artiaUy decomposed blood, Bde- 
pignaont is iitT«r entirely alwcnl in the eicremerits exce|)t in tho 
rare {^ut^H of Li'loru^, wliii^b are acc^um[unii^d wUh u coinplcta 
Atopt>a^eof the biliary ac-iirt-tion, 

Hilc-pifpneiit ixtuta in the Aiood j^nd in ^tfrtxtf jftwcb in all 
formb ftf icieru» ; Bumerinici however it i% absent, or At all cventSi 
Cftonot be di^ceeted in the btood in cerioin forms of indaramiition, 
while ditiUc acid or iti oonjugatcd adds m^y 1>e recogmw); 1I19 
cuitveiHe va-tv, iiaitirtyF tlie preswiirc at bllt^piittnent aiid tins abtteuCQ 
of cholic iund in tbe blood b* however, more frequeitlly obacxroX 
Wc «h&U return to this Hibjoet in the Bcooad volume. 

In db«ue« tlio bihspii^oent i« cnpectnUy depiJidted iti the Roidfl 
of the cellular liu ue, in tl»e aqueous humour, the x itreiiu« honiour, 
tbccmtalhneleiLsnnd alMnc all irt Uin Mflerotic ; C4sem luvc cw» 
occutncd iu vbich the wlira and the iirrat have hccn coloured 
yeilow ; H)[ii«liincs t)ie or^niam mav »o Ions endure thU impure 
ei>i»ilitioii iif Ibe bhxjd, ih»i the piftnient «aLluraUB «vni the car- 
lihq^s, iigaJiiriits, and honcfi,* and may actually be recognwid in tlie 
nerves. 

.S-rh«mi- often ditcovcrcd decided tracca of bile-p'^inucni in the 
uiin^ of hcaJtiiy ^tcthow, especially during; Uie hoi noutlta. In 
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iliMlurfiuriofvor tlie funr^rion ul ihe liv^-r t}ik pigmtf:it very frequentlv 

prmciilx iTself in the uruip^ nml mux usunlty lie r«vognt»ed bv a 

browuiali rt'd vr ciimuimiii t)ri>nn. t\at\ nAitur, whlc-li Aornr-hEi>c9i, 

if the urine be Jillowcd to at?Lnd U\\ it bt'i^oiTic aci<l (SrVicrer', pnx«c» 

into a ijurk pfreen lint, Sointtim«_, however, it is utsu uliaent in 

U Huid nhile other biliary ci^mscituenu are present In it. Ocrtsi- 

oiullyr iii Iterteci tttipyrevnan of t1i« biliary ftocTvUun — ^ fur 

sUncc in true gra^ucU^ liver, when tli? uriuc ihtirvs ilu^ii an 

intense icurlet scilinieiU— no trncc t^Xhec of bUc-|iigmciit or of 

cboliir ftcict can be detected^ 

Origin^ — A*i we pre still ur^hblo to obtain an fmpiricil fi>nTitjla 
for Ihecoiiipupiitioii nf hi h'-ji lament. cheniUlry adurdh \is no i >fi>rr 
m&tion rC(>ftnUiig the origin of tbi» auWlance. Tbe o^tiiion \vx^ 
certainly long been advanced thut hiJc-pi^mcnl woa formed from 
hosm^itin, ill ot>rificqH0ncG of ih? grcioniiih Mhnd^a i>f colour rthi*^]» 
r-xtravttnatrd hloi»d u^ii:j11v rxhibitx, a« fiir inittnncp under tht^ skin 
aftrr conlimon*, in Hic tipuUt of pm.ienbi with pncumuiuh, iind 
Bumctinie^ in t)"|>hoLi» stools. However plaoaiMc tfii* vic« may 
ii|^pear when wc examine Ihcf hlooti-corpti-'^lca of portal blitod 
fti^d tind th(? eolciurin^ miittcr csupjitialiy ehanged in tJteni, yet 
phyiiolo^ind fiKl* arc still waiting to Esiippcirt it- Virehow^* 
hy liU pliyniiilogiir:*! invciti^^tions Has willi inuoh hii^iiuily pm[it4^tl 
^_ out tlic way wbich the chcmttt muAt proceed in order lo di^dde tlit? 
^^V^tiestion in reference t'> thin pi^mt^nt. He was the lir«tt{> [Jmvr 
^^ Mtention to the red prj-ntaU wKich are found witViin lf»c anirmit 
I orgiinisinnikd^vhRb ev'idi:nlly ari^te from vHignniinghile. nndlD^linw 
I tlmt in their rrAct.inna Chry t^kc an mtf^i'iiirfltaf4f plaee between 
^^^(Cnnatoiilin and bilc-pi^ient, forming; a tmnvition »lAgc hctwein 
^^Blhcvo two pigmenU. 

VtiM, — WliGther the bile-pi^cment tak«t aniy part in the ptoccdn 
of digestion, hnd whjii are iu iises in the hiU'stinal eanal, aw 
tjufsitim]?! which fur the pre^L'tii niUivL remain nlui^i^Lber uhdrnded. 
The fsft thflt it undergoca no dceidedaiL alteration in the iiite»tiiml 
canal Icndn ui leLologically t:* infer Uiat it fultila Homc ^jx^ml 
obJMt. 

These ervKlalM. which are poiTiihly iiteniic^al with \hf. bilifiilrin 

fijund hy Her^eUus In bib wbidi had uhewiy undergone Hiange 

(Pelt^uri inapiviafuiu)* li^ivc iieeii found on the wall of ediinocoocat- 

j^ft09,v-bi(;li, iti eoiiactjuQnec of rupture* and pavUal resorption <jf tijc 

'«llft, comii]unieat<rd leltb the liiliary duets. 

Tl^e f^tets nuv In our |>o»ieftMori ^e^^rn Ui indicate tbac the liver 

' AnHi. f |4thoT. Arut. n. %- w. Bd, I. S. 4^-431. 
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19 no4 the p&tf lit rUe orKKiu»iti in wlildi tli«r hit^pigfii^tit isfi>m>nl; 
we «hnLI, howct'cr, citacuas tlilt qui-Woii iii LUcaei^nd Toluine. vltm 
treating gcncrtJI^r uf the oriKui of the bUf. 



Conndcml «ithef in ft cbctnictil or in ft pbipnoilogicftl point of 
Ticv.; thrrc U srttn<rlr nny tiih^tancc in th« vhdle rahgir of f>hvMo- 
lugirnl dir.mUtry rr^nnling whirh onr knowli^r)^ U m %n unmtU- 
fnct(^r)- A DtUtc u the urinc-pigiDcirU 

lOipcritnciibi hnvc often been commcnccti upon tlnn M^fntancet^ 
but the diCficuJtio vliioh prc«crtt t1icmic1i^e»in the tiiVL^xli^atiirTi Are 
Ko fiumcrouii tliat ino«t cxp^nmonCAlUis Have K>on n*i»giuHi >t, and 
(lirtvtnl tlirir kbotirn to Mmic nmr<' priKliirtitti ilpyuirinirnt of, 
c1iciiii9tT)r- It urifurCiiufLtcty hujipcit^ tbnt nu crrtAtn rbcrDiCttl 
(iiHcrcncoi mn be (!ctectcvl hetivccn urines prc*ciitiii;( tbe mort 
Htrikinb; ^lilFarc^rvN? of oolaur to tb(? crt? i>r th« cbntc^al pbv>ici«o. 

T)ie (I]f1iculiie« of UkLv iritviitiijHUuii ar« dep«iidv»t on ibe fol- 
luwin^ ciivuaiatancvH. 

Tliti ftULoujtt of thiji Hubitsnee in the urine is extrendy niBOte; 
« v^ amul] (|uat]lity of iho ptj;iiiint ^iviri;: n Oiluur to &li axtrcncl J 
Urj^ luiourU of otli«r matti'r*. 

It begiiw to d^ornpot^ e^en diinnst tlie ino»i eautiouft evapoot* 
tioia i>r the oriiir ; tu bt? rimviniW un tliih p'Jitit vrc un&,\ iinly ixim- 
pare urine cfmctuttatril by rv*i[iijrstlmj, with ntpec^mt'ii from vliirh 
a KTvut purl of tiie water hu been remuvr^l hy corr;^LjLtjon. 

tlren on exposure to the ntr, or uncJer tliQAtrpuiiip, Ltedecom- 
potftton of Uiis «t[l>HtaTic(^ p4trom«?r)i?i'K^ 

l.ikr iiuiny ntbrr pi;j;tiirntx» it ji[1bi*n« tMioc^ioutlj to otlirr 
MitiatiUice«r filiating tlirtr SK>ltjbility ur itiwdntnUtyi 

BcAidcTi the pT;*nici.t, t-bere nw other buliatinna in the urine 
wlkidi [luve tbi> snuK' J(r-;ree uf wjlnliiJityf li^bieb da not cryitmllL^e, 
and ftre nut rolntile; ns they neither euinbW bi iHiiiile pcopO¥> 
tioiiH witli iitlirr tHuliCAt iioi ilitTfr in solubility from tlir pinmsnt* 
tliey cATiMot l>c 9C\iUXiitcd hotn it* 

The pi^mrnt oeeun in the Jiine under T^rioua modificotioiki, 
oil uhicb ara dcpfoidvot 0\t diilvrpht tiatts presented by m^Hstd 
urinp ni>d itH wdimeot*^ 

l^nAUy, thi« pigmi^rit i% Tcry rcMlil)r nctnl on by ('heniksl 
rcni^nt^ especially by aads vul alWte*. 

Schcrer't* inrc«t):^Btior>a on thU !«uhjcet esperiAlly nhov ihat thii 
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pjgmeiit lA ill a •U1« otconstftni chani;o, tbxt it i% Jecompowd \iy 
neotra.! end bftnio nrtf-tnii^ of 1ojl<1 iTito \v/a imUiittnc^t. dilTeriEi^ in 
llivir rcK^jectivi- HmtiunU uf rArhuii find hydri)gcn; und tlrnl. in n 
litMltliy condition of th^ »y»lctn it in poorer ia LKc»« two elements 
ttmi whcTi tlicrc jxrc duciucd condttioua of the orjpinism LiJtp<*diii;^ 
Uie puhiionnry »r cutnnc^oij* trnnt])iratioii,or the Mcrt*tioH uf hile. 
Thfit porirm of the colouring inntlcr whioh U rii^lit-vt \r\ rikrlioii, 
foniiH, a^ li:» ht^-^n (ikUTid by Severer ekiiI llrllrr,* a Jiirk Ulue 
pLj»der, which when dried, |x>sM;«ca n c^jipcry luatn: aimiinr to 
indtgOt and dissolve* in alculinl villi n spicndid piirpln colour. 
Thia Iftticr variety of in;r"nt'nt is cspcHnUy frequtni in Brij;Vit''i 
di^ca^c. Heller diHtinguislicx tlirpc suHi |iigDi«?iitA, vrtu^antfiin, 
ur'r/ytaurirt, niid wrhudin. 

It i» a mnttt^r of romtnon cxpcncnoc in science B^ncrally, nod 
til chemistry more jiArtii-Lilurly, Ihnt tlii> nioHt circumFftarklialdttmltt 
are given in reference to the more oh»cure and less Lnve«ti^tc*d 
d^partiiieiitH, und lliat (leftdc'iieiea of knotvIcd;^e nre conc?>il«d hy 
an i-.ououiaitiiHi of uHCininecled oi iii4<TurntrK' obaef^td facin, or 
b)" the ino>t illoicifnl dedm"Uon:i» For ouraelvea, however, wc 
prefer to confen our i;;nonirice, nnd to sporr out readers from Hip 
accumulntiu:! of individual features ulnch .ire incapable of nfford- 
ng a trlinrftcti-TiKticrppresenliLlloi] of tlisiulijcrt we would illustrate, 
Chi^nnkts Htill reckiiri the urine-jn^^inenls jiirion^sL wlial tliey Icriii 
eximctire mMteri. and mny be niiid by thia arrAn^cmcnt to niukc a 
c&ndid ovowul of their i^iorLncL' in rtfereuce to tlieae eub^tariees. 

Thoce who riuiy he dcHiniTis of attenk])ling to eiueldnte thift 
nb»cure vubjeel ex[>eriiiientally, may derive eooMdr'riihle advAhtRi^e 
from Uir study of ihe older wruiHji?! uf Fniut^ BeiAt^liuy, mid 
Duvevnoyt and the mi)rc recent memoin of HeUer and Sehi-rcr, 
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I'he above observations od tbc ool<iuriiix ur extractive iriAttem 
erf ili«urin«, lead ua tn the roniideration i>f extru:tir« inMter* in 
Mnvrnl, find of thane of thi* bh«)d in purli^-ular, Tli^ lenii e#- 
yiractrvr maJtrr m ttpplird liy Hierui^ls to lliuai- lioilies uJi'tcli, 
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whether they are chemicftllj" produced, or exUt prefwrmej in an 
animAl fluiil, exlii^iit tt^v diMtiir^tiLtTiin^ jiri)|>erliet (tliat m tu siy, 
are uncrystalliKililt?, inrjipa^ile of eittenii^ iniu PTiy cry>Ui]liMblo or 
atoicliiom^tncuHj constituted ix>mbiimttO)i8 TvitEi other «ub>taiiccB« 
are not ^'o1util« ut a certiUTi di*^'ree of tCTiiper^tLtre* ft^t) nnd 
canDoi. therefore be sejiftraletl, or pxhUiiu-H in a pure aiAie. 
Mndcni »dei»ce ti&4 uideed luHiie cunfticlt^mMe nrlvancc, bjr Wniin^ 
on the one hnnJ to aiuid us far &» po»nil>3c Ehc fimiiftlion of auch 
ftuhstnncrs >^ti<l en the other, to scpnrotc «omi; ^f th^m, anil rcndtfT 
th«m more aceciifiiMc to ^tccumte chvtiiicaJ invvftti^lion. Wt niH 
li(?r{' i»hK<<rvr tlint 9uh);rnnoc« Kud) ns alUiiminiiti^ of toHn, Xfulckr'a 
liinotiJc and teroxtdjr rrf prnleiii, crrntlnr, tlic iiHuai^, &c., lievs 
been rcrkoncd among the cxtmctirc cntitterM; oitd n% many bcti^r 
kno^vn Auhstonceti (av A^mtc of etodftT hippunte of lodn, ftnd othcrm);^H 
lire iuipeJt'd in tlicir cry^iallitjitionr cind an «iivelu{)od or oon**^^! 
r#*iled tt« it were l)y llie extmrtiv* mnittr*, they aUc) have heen 
cinUrar-TiI aiidcr ibe ntimr Itrjid, mid hnvc likrvrisc bar fx^nrded in 
lli« li^lit of cxtmrtivc niotlcn, and hiiirc! Iiecn c^lculiitcd aa »udi 
in uiatyaea- When wc consider ih&t the matttra circiiLatinx in tb« 
blood Are^oii phynioloitical itroundfi^ enip;^^^ ^^' ^^'^ ailtnoit cimvtunt 
meiunioTpliasiKy we iliall tatWy eomprrbend the diftlcuUirr^ thnl 
beset the chcmUl in Iiik nttem|Jt tti itrizr cbein nt Hiiy de^nite 
stoj^ of tJicir iiictAm<irpho&i«, c*pcri»lly a* they only circiilal« 
throuKl^ ^^'^ blood m nrnnU qunntki^ For the piiq>o9te oT l>cing 
dejjosiied in some tiKstie, or of litUi^ eliminated froin the or}^nUfu 
by tlic orgtuis of excriction. 

The r-Xtnietivc mnttrm mojit^ thrrefore, Itr likcnine reganled hi 
impfirtnnt fncton in the melnnmrphnni^ of nniinni t)!i%ue. ll 
accordance ^itb the ^iewa of UorxehuB, these bodies were con* 
fttdered for the n^uHt port on pruductx of the metunorpliOM 
tiMiiea vrhieb, having be<^»ne unf^ltt^d for further piirpo\ek. after fuU 
JtlUn^tbdr faiLelJori,am'Ul».rfutirdiu thehhHHl in i1k betlcrr kiK>u'n 
ioTjn of csCTcoientitious raatlcre, But 1<^ regard these sobvtancctti 
m« of a purely eKcrementJliouii nature, vob tuking too csreuin scribed' 
« view of tbeir im port a rice. Since the blood conubu the produeCt 
of the n-tfUnurr\yh<M]rt of the tisAueH ro lea« tliui tJie eleineol 
iteeeftMiry for ilielr fjrniAtloii, it it not mily |Kikaibte b«t |>njbtble 
that pU«tic and UM:ful ntatter*. ju well ui the product* of re* 
frewive formation, mny hate been conprebcnded under the hcttd 
of extrodii'e mattcra ( for, m ne have already obMrved (p.27,) tbo 
ides of il>e pro^rettive and lej^remive mela(norp)>oab of ii)&it«r 
GAiiikol be ftjliiwvn] tlinMifb v% iinbrukeii aerieN uf MquBni 
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AlbarDin&Ut of mhIai fibrin it«clf) ftjid Muldcr*a protein -ox idcM, 
cannot iiflsuredly l>« regarded id the li^t d cxcr^mcntiHoua »ab- 
«UncBt, but mufit rather lie oon»i(ierfd to canntitutc tbc truifitians 
from albiin^Tnoiu to gFWi^rnniii luhftranrr*. 

When ire reflect thnt the different atugca of n^ctniiioq>liciai« of 
such non-nitro^rencuEi bodies nnthc ^tn«nd car6o-h;dmtci uicrooa^ 
tlie number of the extractive nu&tten. Ii ko&iih vortby cf notice 
tJiAt their E^tm in the bloorl ihrmUi not be greuter thnn ue generally 
find it til Ik?. But tXust rrrcuruxuiiirr pn^ven th^L t-cry sniiill quan- 
tities of tbc suh;ttancea whicb mu»t nccfiuarlly occar in tliv blood, 
Appcjir Bitnaitane!Outity ; tind \icnc<: the ilititeultics of the inquiry 
■re coimderably :ncpeated» The reuociv why ixe are thus unforto- 
naCetf eonitnunedtuc-ontinu^tbeiueortbeienn extrHctire mftttrm, 
■re ATilTicieiiUy clutr, but )'ct v/c L-aiinut refiaiii fioui c:cprcAain^ 
our ftiir()n»c thnt, considering the prc&cnt condition of our itcienoc 
in this respect, chcmtftU can venturo to apeak of ditfcrcnt ^nat% 
of the blood, nr attempt lo mnkr Uiem terve as the fbtindation of 
a presumed exnrt Jmiuontl puthology. 
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The Bul«itaiioes belonging tti thin cUhh jireM-nt, Uke tlie IWtA 
und carbo-JijrdrftteSf such great aimilnnties in their <xinipo«itLon, 
mid in Ibfir most caaetiti&L propcrtie*, tJtat chcmi^tSj erm if they 
were uaacquninfed with ilioir occurrence in the ammn! body, and 
with iheir great phy«ioloRical importance, would naturally haT« 
pUi-ird tlioni in uiie grutip, nertn^ that the following pniprrtiCK are 
eorumon to all of tliein. 

In tite dried stute tbcjr occur in & solid ma>3, or in powdeTt 
or form f^«!nt)nou«, brittle, tnDflluoent plates ; when inoist they oro 
either tmn^liir-ent And yellowish, opaque and ^<bite. solid and 
elnnlic, 9ofl,tiHigb, and adhe^fivf^ or, tinally, jelly-lihe hnd nlippery. 
All ihcse »ub»lftMCC3 are uncrj-stallbiible, and, untcw when an in- 
temnixturc of other subataiicca If^ prctt^nt* arc devoid of taate and 
imcSL By far the greater humber of thom are insoluble in n^atefj 
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and the fen which nre «ululil(^ tn it cnn readily a»cl«rgODGonvenion 
into ft moditicotion ioBoloble in that fluid; nltbouf^ their pbf^^ 
pmficTtir^ are t«pnti:iUy dependent on ninl DTfiililiMi by wnt<?rj mtd 
tltliuu^h wlii'ii (Iricil the) ttjndciisc walcr Milli rcrr gnfal rapidity 
from the almoaphcrcfftnd are thcrtrfor« highly Iiygruvc<ipic],irMtlKTy 
khov Uttle tendency to form definite hydrat^f^ tJiSkt ia tu say> che* 
mlcAl combin&tionK with wntrr; they an* insohihTe in aleohol. ether, 
and innU neiJlralmerkMtnm; none of them arc volatile; many of th^rn 
ccrlainly fuse when hcntcd, hut not until deconnpoflttion ha» mUraMly 
commciircd ; at a liighcr tcmpcrtHorc* after the Ioa» of wnter. ihcy 

jlop« D lar^^c ncimhcr of nitro^cnou* and non-nitrogonoua, \tam% 

neutral pmcluf-tK, in addiiicm In ammnnui, evoltrlng at the aunt 
timp nn unplnuntnt odour, whirh ia umully oompnrrd to that of 
hdmt hoin. 

A very Lar^ number of ihc iuhHtancc« bcl(»nKii>K lo Uiia group 
dissolve unehnngcd in atttte &n<l oth«r oi^-anic acidi, aa well aa iti 
common pTi<i«phnnc t\e\d: ard nUa jutriiully in otht'i niinend a^ida 
in a %XiiU: iif 1-xlrvtnv dilution. On the othrr b^iidT nlmoit all iif 
them arc deeomponcd by concatlraitd mintroi udds; many of 
tbc^m [«%v-eU and ^&aume a F^elatinoua appearance in ab//}Aar>r an<l 
in htffiroc^iioric aeid ; after prolonj^ed digesiion^ they fonn, tof;etJier 
with aTuniortiHL<:d »alL<i, brown hurnuH-like HubikUitR'i^s whieli c M p a i aL 
mainly nf leLic'nii? and lyioune, (set? pjt. 1-12-3,) and a cryalalliaabltf 
attnkine Tolatilc fiubktanee, vrhtcli haa not yet been aecuntcly 
inreatifal^d. AJJ^ more eapeeially vhen they aro heated, aaaumo 
a more or leaa Intenae yellow colour when treated ivitb timcfvir^tfd 
mtrk acid, 

Tliey are all nictaniorp1ia<icd by proTongcd botUup wUh tt^rr; 
;u>d the iiic1anior|>hoftca tbey thu« cxprricnet from being heated 
with water, hare led to tJieir elnsMfication into tt j^ tim mw m and 
(ftttitlfftm9W fH&tteacff. 

Tlie attrr.itLnoK i^XjH-nrooi'd by th<?ir ImxIicw from the aurtion of 
^lidimif »9tb9tai$ciTS, ax for inAanoe, cbromic acid or niaiiganeft^ 
and aulphuric tLcid, hare lieen moat aocuratcly studied du/mg tb<» 
laat fi^n* yean hy 8ehlicper^ and Gucke]l>erKer jt and it U worthy 
of renurk that (he non*iiitrogmoa« proditdv nf ihb procien of 
uiidatiiMi lielcxig tii Ujc butyrat: acid {cr"»t*r fnibroctnjc aU the aada 
httni Curtnic to caproic ackl aitd their aldehydes ; brudcs these we 
must ahto reckon Ivcnxoic ftcid and bydritle of Ixnioyl ; bat escept- 
ing ammonia and bydrocnaic acid, thnr« are only very few mtro* 

* Ann.'d. Ch. fe. Pbam. B4.M, 8. 140. 

t IM. Hd-at^KKi-iaa, J 
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gcroua products, luvncly t1i« intnlen bf aomc of ihe acidt of tli« 
bvtyric fldd group. 

Some few of tiie^e tubHlaTiori uru diuolvcd I>t tijf cauttic 
firtd aHalies in stidi «i mnitn^r^ thiit, th«y oilu bo A^nln precipi- 
tatcJ by ftcIdA in a perfixtly uiicU^i;^ rtmditioii: but tbo 
majority ow oiity bo- disboWcilln a concentrated dk&liac solution, 
Qtid with th^ continued upplicatio^i of het,U by tucuhs of whicli tUcy 
becoirte p«rfoci.1y docompo^ccl. Since the gr^ate^ nombof of tbd 
Iwdifs belonging Ui tliU ^onp contjiin «ulphur in nddition to the 
ojcIiiiaTy ckiiictits of orb'^^iiLC KubAtAiit:c»» tbc firtitvflbcL produced 
by the uctioji of hooted vtiiute nlbaliiie ^olutiona i*i ihc ubstnction 
of tbo avilpbur by the fommtion of liver of sulphur and of atk&lino 
^ypo«ulphitCH. There u ftlways & development of ftnimoni^^ 
nJtlioiigh ihi% i^ mmt nonnidcrable wben eoucontrat^ alltnlinr snbi* 
tion&nrcuflctl; cftrixrnjc u: id fontiic acids voktlliae with LWauimotiiai 
while new bodieai Appear in the decoction, having cither au ftcid. 
Of n nitrogcmmn boiio, or indiffcroul character, na for infitmnco, 
leucine, gLyein<.% protide^ &c- If these euhfttanccK be mixf^d with 
MtkBlim mtd grntiy ruxed, tborrr wilt nppcnr a Urgt- qubntity of 
e>nnLd«of potuaium, leiannr, lyro^liir, Ac., l>cjiidrA the ordinary 
products of the dry dUtillation of nitrogenous aubstancc** 

It i« worthy of remark that thoMT aub»tunoc^ have the property 
of being reduced to tho humid condition of jnjtr^ffCt ion witboot any 
appirrnt or rrecigniwibh" agrnry of oThrr mftttvT*, nrd wilrly by the 
itiflucnrr of al[no^[)licTir, Bgentv While it \» prored tlint other 
organic aubntAuce.i admitting of ready dccompoaitionr a«, for 
jnvtaiiee, uren, are not decoinpoHcd by the atmosphere oven under 
iho aiOKt favourable condition*, ^f they un* in o, chcmicnlly pure 
rondiUoji, tlie cQuncxiou iif the uUnic-iilury molceukK of ihoM? 
bodies IS ao cuily distur1>ed by tlic mo&t ordinary atmo#]dienc 
influcrnei^a. tliut in tlio preMOce of water, and nt an ordinary tern- 
pcmturc, tlu<y be;;in to deeompoafi in the counc nf a few hoars, 
or, at all events, in a day or two. The period during whieh they 
^^^ Tam mist Oie^ 'md^ienves, llint is to toix, tbt- crommrnuemtnt »f 
^^r lieflOOipoaition, depends I^TeiiUy on the ntale €>f cohi:?iioti in whLb 
V ibe nnoleculcit ocear. ^flio HubetuneeB deponited tri eompamtirely 

I den^o And ]it»o]uble mftJtftes in tJic anitnaj tiiauesi, pii^ Sut move 

I elow-ly iitio (; «kf.ite of pivtri^fftrtion tljan the more llnely dLUributed 

I sub^Ujtee^. uv ibosc wliieli urc dboolvecl in w;iier. Tin* siduiUiitoe 

I of tlic U!ndo:is jkutrcf^ea leu rapidly tlian L-elluUr tUuie and cua^'U- 

I Intcd aibumcn, and the latter l»* rnpidly tlmn i^oliible alhumtn, 

I Hie prodnet* of the pulrefoetion of t1)e»e Mjli«LaPiee» b:tie not f^ 



KITftOGCNOt'S UISTOGBNSTIC SITBSTANCKS. 



been KnfHciPntly inT<esttg«loi:l ; but &Enong di«m tre mlvajs to be 
foQnd cnrbuDfLtc, but)fmtc, Knd vAlcriiinate of ftmmontn, salpbide of 
ammonium, leucine, wid t^roainc. 

It ]■ Jurthcr ivorthv of oliscrVBlion th»t d) hwlcgcnctic >ab- 
stftnecK nre invariably accompamrd teith fai^t alkatie*, and Moltr qf 
iimrt Uoui vj\Mi it ii Bm|H>uibif- or very difRruU U> irjiaralt- tbem 
vrlUiuul ilecximjMiMtioti. It u not improlNiblc that in the mnjonty 
a portir^n of thcfic ndiinxtures ia chemically combined witli ihem ; 
and ftUhougb but iew of these chemical combination*, b« tb&t of 
cnscin >ind phrwpbatr of bm*, admit of nctusl dcm*»riitTiitinn, many 
cbcnVi»U fire dtvposccl to re^nrcl n part of tlie»e ftdhrrijig matt«rt | 
na cbfuticoll)^ combined^ amcc the moAt ordinary indifferent 
MolTcntn arc unable to BCpontc tticm, while dte more powerful 
«I^t< c-\crt a decompoMrjg or nt leajit a meiamoq>lBtc action on the 
mniiiffubjqtAncc; Anil thii nppfieK rnon* t-iptrinUjr t<» iht^nitnciAlxuli- 
StAnccH nrcompAnifing tfirie iiiuttcrN. Roiic'ji inveatigatiuns* r^ 
^ding thr mineral nubntanccn, bciTc recct^tly given j^rcuter weight 
to the idcn tKnt Uie)' rnny in part nt leant be oomliuiecl in n non- 
oxidifi^ condition with iiltmicerioui liodiev, n% ba« long b«en 
eonjf^trturMl, tn tieeordaiit!*- with Mulder'n vii-vs, lu bt> tlie caaewitJi 
tlie sulphur, &nd ill put&lso witlilhc phuMpl-uruaof tbcneanbfttance^ 
Ro»e ban adfea:ccd tery satiNfuctory grounds for belieirinj; tbflt ft 
portion of the ulkuUei and alkitbTie earths ia conttLifif^d in these 
nutlera in a inetalltL'- eunditian^ uid o^inbirted wilb radiealt con- 
tVfiing pbusphoruH and aulphur. Wc purpo^t^, bovcver, reTerting 
to tbia subject under tbe bead of *^ iht mineral nubiUncea of (lie 
animal body." 

It may easily bf> inferred from the abovenamed pro pprtiet, that 
it i» ertfftM/jf ftSfflculf or perhapt ^itite impoMirUtte to exhildt tkeM 
hodiet in a cht^rnkxitly j/ure con/Ution, 

By tlieir not crysudlisiug, and by their not volatiliAing without 
<ltOompo>ition, wc arc deprived of tivo mont import^oit mcAna of 
r«adily iiolating them from other Rnhttanc«i; vhile the rcAdmwa 
with whirh tlicy arr decompoited, hu bttberto preventrr) ua frara 
aAcerUiiniii^ which of tbe alxne miiierfil subataaco are clir-micttty 
CMnbincd^and vhicb fire ain^pLy mUrd wtth thccn. ThUrcfcn ipc- 
ciftlly to UiG Kilubkbodios of tbi» cU^soi albumen> cuicin, &Cj none 
of which haT« as ytt been exhibited in a cbeioicsUy pore tolnUt 
fomu We ftre alill more in doubt in reference to tbe bmhible 
snbutanccA drpnuilrd tn tlic tia»uea ; for ercrn if we succeed fvhicli 
*"-* rarely cimi in extracting fr>m tbera all mineral aubsUncce^ ve 
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ytt h&TC no guarenUe th^t there ia only on« simple, or^nic nutn 
stance ilcpo^itcd in the Ttimniinng rmuaof tissue; and both micro- 
scoptc ntid Rucroscopico-diemiciLl itivesiti^f&tioiis hav« rendered it 
probable ihj^i fteveral cheuiieul subsUnces are meclmnicntly dfrpo- 
»ited by tlie aide i»f une aiiotlivr in many of Hic ailIoiuI tinxic^B 
lu qimrla, mica,, an<l feldaiiflr, occur together in fr«nitc, crid 
ooliulofte and the incruattrig matter, in rogetablo cellulcur tuflu^. 
It ic often tnapoftsible to determiiTe whether, after trt^ftting nnlmAl 
tiwiiicig with the more powerful solvenU^ the di^nnlved matter woa 
originally only luixcd with Llio undJaiiolved, or whether it amtt he 
rc^rded u the product of dccompoaition of a body having a more 
oompJtcalcd componitioni 

We might perhaps succeed in exl\ibitinij theie eubatances in a 
cbciDiCBlIy pure conditioTi, and in acquiring a more ar^iirar^r Icnow- 
ledge of their chemical comlitution, if ihey could only b« iimted 
with other stihstanccs in definite proportions, and ndniittcd, if 
posaibla, of a single ncntruleombination; but Kadi, unfortunately, In 
very few instances is the cue. Many, it is true, obviously enter into 
['!ip|[ii(!alcomhiniilion witli nlknltoi!, with thRcixidss of he.ivy mt^lalrt, 
and even vith ncicl»> but m these comlnnutian?! arc mixed with other 
bodiea and other compoji^d^f wc arc hindered from eatabliahing by 
analyni* nny definite roUtion botwccn any two of these substances. 
Moreover, putting out of the question the alk-nUnc tknd earthy salts 
tJmt urr blended with theni,wrfind that no dcliniti! conclusioti.t tmu be 
funned from the combinationa of xucb njiimal matters witii oxide of 
lead; for this oxide {which, vith oxide of silrcr, we prefer to 
Uie other metallic oxidettr since it nJcnoit always forms snhydrou* 
rompounds witb organic substances, or eompoundn that ean be 
readily deprived of their water] u fnund to combine with these 
bodies in more than one proportion; these ctvmpound^ are then 
simnltojicoaxly formed, and cannot be separated from one another. 
The analysts exhibits more or leas oside of lead, aceordinj^ a« 
the nrutrid nimpnund is milted with morr or Iphh (if thr Inwif! 
compound, flence we can readily understand the cause why 
ehemitfta bare auccccdcd in so few instimcca in dctermininj; with 
any certainty the saturating capacity and the atomic weighta of 
these aniroAl iubataTiees. 

In the arrQM^onetit of iharve bodiCH vre are again eom|KlliMl to 
have reooorsc to a pbyaiolo3;ieal pnnc:Lple of claasiUcatJonr which 
IK the more admiuiblc from the circumMance tl»at diemintr)' hero 
affordK UK no assiatfmce. Oor dcdcienC krowlodfto re^urdinK the 
cbcmienl prnprrtica of the bodies included hi this claw*, dues not 



en&ble UB to establish & purely chemical hn«ia on wHich to ground 
their arrange men f. Ilul |ihyaio1og]r «o f&r nids i»i, tl»t it ind'Kvitea 
which of these aubstancea are to be regarded m original and pro- 
togcnic m Uic nnimal bodv, and vrhicK arc to be roK«rdcd as orip* 
nating from thcac by a scoo-chemiraJ procritM, and oooLthating thdr 
Hf^rivativrsi. The pTtitogrnii or abonginun of t)ir.ift miliMmcm, 
whkJi nrv, in parC found in the embryo, hear mt Htriking a 
rc'jicmblaiioc to our cuiotticr, thnt chcTnista luvvc diioovcrcd only very 
slightf tlucluatirigT and Dft<:n merely rclntivc difference* 1>Pt«-een 
dtem. We cannot xt^onder^ therefore, thai cbemittH UiooUt Itare 
fKHijei^tured lliut tht^ite, uhifh hnd |>n?vit>uidy berii tc?mi«] a^u- 
miftout Iwiiea^ poiue»cd one i^tnniiuin rfkdital. 

Mulder believed tliat he had diiico%-crcd tltis radical, vLkJi* 6x>m 
ita p^reot iiiiport4iioe> he deriiiJ^atcd aAp^^^i^nf whiUt h« rcgardod 
the ordinary ftlbuminou* BubctfiDcea da combinations of this protrin 
with Hidphur and pho8p!iorut, or -liniply with sulphur, and ilirrc* 
forc called tbcm pr^teu^c^mpoundt* Although great doubt liaa 
rcecnfiy bc«n thrown on Mvtldcr's vie? of protein and its cOQi* 
pOT]nd4, we ret retain thr4? nain«8 for thp cnVc of facilitflttng oar 
comprdictiRicm iind grncrsi examtnntion nf ibrw? iM^mhmationH- We 
put|wse con«idcfing Uir protrin-conipoiuidA or albamingtiA liodicn 
in the lirat fTToup of hi«togerictic ftubsttnccs, Aa. howevcfi pby- 
slologicn) chomiitry has vhovm, with great appconnee of pioba- 
bitity, that all otiicr nitrogenous animal sub«tanoc> are derived 
friim thi'Hr prutriii*n>nip>UTidi, 0-4* mil [MrnpTiKi-. undi-r Uic ftrmiid 
groap, all those mute gencnJIy dillusrd s^ubilnm^r?! of Uie aitimal 
body, which mny be regarded as proximate or remote denrativen 
of tJie^ compound*. 
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The iKidlt^ beltinging In thU grtmp ocrttr not only in anbiiala, 
bat alao to a certain extent in plants. Tliey were For a lon^ liiDO 
regarded oa merely different isomeric ni<'ddirati<jnti of one and the 
aame compound ; but nubacqucntly, ax already ubmrrrcd, they bavo 
bven eortcidcred by Mulder to be eomljiiialion* of one and tbe 
arimcf atomic group viih lulphur and pliiMphnnn. tlie dtlliciiUy 
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of iM>lriiig ihiH quf-Miun will lir mndj< nppnri-tit i^i ri)ni|inring t.fir 
proprrtifn of lliew? lulratoiioc-ji, jiru] conviil^j-injE Uic olincrivtUfnA 
ftlrcndy mikdc {nl pp. 29-^0^ or Uic detenu ifiation of the &totnic 
weights. It must nitliFr excite our sLiqjrUc that clmmistv slioulU 
liave lioicardetl miy theory of tlitir ci^mpoMtion^ than Utal uQlhiii^ 
]Hi^itit-e kIidijM as yvi Imvc Imhth nst^^rtuiiiL-il ri'-j^nrLliii]} Uteir coiii- 
liUMitioii utiil muluol rcUtiiitui. Alltiougb wc lure tbe must u»u* 
rntc &citLlyjc» of tlic protcin-cc>inpoanit»T it in jmponniMc to form 
nxiy dccivivo conclouoa rvjc^vrdmic tticir tntcnml coitatitution; fur 
although tli« exact(ie«» of Mulder's unalyiei b undoubt^, tlieir 
>LC4:(iriLry riiuil yi't 1)4? uiily uonitiJi^iiiiDniLfr willi the prc^eitt eoiii- 
piLrutivL'ly unpericLt sUUsof otijilyticat djemivtry; tliat isto tiay> the 
ejopiricol ruaulU of the ftnalyaca of the»c bodicfl do not ftdmit of 
our <iecidtnK with acii^nufic oertAinly on their compoKitioo. Ilcttcc 
ft fbrmtJA deduced from lhM« anftlyws miiHt be tiiTuply 1ky[uitho 
deal, nIficc scvernl furmnls may frequently \x durlvod with o(|Ua] 
correctness From one and the aanic aTi«lyais. In miking choice of 
one of thcAc formula: vre niuat therefore iKlopt that which nppcara 
to ^uidc u« in the best direction^ hrarin^ in mitid thrtt wc have to 
ilml with hypor,hc*f]i-^ '>"1/3 "i^'l i^'^t with burU. 

Keeping thix convidemtion in vii-w^ nc have, in the fulh>wing 
remarks iblhcred to Mulder^a recent hypothem%iD aocordAiicc vith 
whkli alhumiiioLia xubstAneea m rc^rdcd ba cooihinationii »f oi 
purtly hypothutieal nubfitaikcOj vncapablc of being exhibited in ah 
i«i1nU*El furm, with diflWcTil qiuinliiir* rif siitjihninidi; niidphuspha^ 
midc. \Vc only follow thi» liypothi-ni^, btx-«iUM: from the uant of a 
aafcT|Euidc» it twetua the best adapted to lead ua in our advance 
thn>u;i-h tim obscure de]>aTlfiient. 

Tjie following; prop^rtiev are commoiL to all the protein-cooa- 
jMrnnds. MoBt of them occut in two cundttioiiAf namely JTi a kultible 
and inantiifiulublcorBChrccly soluble «tAte; in Ulc furmer condition^ 
we iiad them natundly cxiHuig in Uie muaial tiaidHf while Qjey are 
priAeipally obtained in the iatter form by boilin*. The soluble 
modification forms in a dry oondllion £ faint yellocr, iranslueentj 
friatiJe ituati, having no ^luell or peculiar taste ; it disfcolv»> in waler, 
but LiibsoluMciuftWliulaLLdttlivr; it is pred^Htated by alcohol from 
the nifucous toUUion, after which il is visually insoluble in water; 
the aqucQua aolutioii may luvo either & slightly mUudinc or a ulightly 
add rvjitrtitrnj which dt^pendH, howrver^ more im the alkali or acid 
limed with tt timn on ihc aubnUiiLi^ it^L-lf. The nqJecus 5olutiJ>n 
is precipitated by most lUctftlUe salti, and the precipitate fenexnlly 
conbiiiu the aeid and Iwae of tfic salt an|doyed in addition to the 
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proUin-compouiKl. The jc^^^r number cuittot be pTedf>iUte<l 
from thrir ni^iicoua in>lnt]i>ii by ftlkalim or by most of the veg«ftble 
ttiy{iU, biit they mrc precipitated by mineral itcidt (wlUi thceKcr]>tiou 
ofordinnry phosphoric acid) and In tlio tannic nod*. 

Most of them circ traitBform^d into their mHoInUc «t4te by 
boiling, come by ncvtic; acid, njid almofat all by the minern] acida ; 
with the hi1t«r iht^y usunlly fnrm compnundu Kolobic m pun* water 
but inKoluIjIe in watrr to wbirb nn acid hnx hrrti addnl^ and inca- 
pable of being restorctl to ihc soluble modilicatioii by AAturati;^ 
the aot'l with a bue. The protein -co mpoujuU, wlien precipitated 
by aialis, usually aa«ttme the insoluble form. 

The iiiwfluble eompouiidi, wheji dm-d, are uhiti.' and pulver- 
isnble ; wlieii newly prec;j>it2kted they are asEially of a nnnw-white 
colour, flocculent or in small dot», or else tough end gdalinom* 
without tofite or »inell> without reaetion on ve^lable oolonn, tnd 
inM>luble In vrater, alcohol, ether, and all indifferent menatrvai 
they are all more or leia readily riis?io1ved by alkalittf from which 
they can be pref'i[ntated by mere neutraliAAtioii wfth acids. They 
behave very differently towards dlHcTCnt acidt : they arc diaaolved 
by ooncetttmted acflie odd and other organic acids, as well aaby 
ordinary phoHphori[f acid, and are precipitnted /r-om iftitt iohtikmM 
hy yeltotc as writ fa rrd pfunriale rjf potash. Ilirv do fXkt 
di^atiilvc iti moderately cuiicentruled uiiiieral aciUa, although tlk^ 
comljine witli them, and tlieae compounda hare the property c^ 
bein^ iriHoluNf.* iii wcitur to wtiich an acid haa l>ecn added, a1thoi4g)i 
tliey dL*M)lTe in pore water, after having iir«t swelled ard assumed 
a gelatinoua appearance- Tliey swell in vJie aame manner in cnn- 
ecnlnited bulpliufic add, but they aaaume at ^e same time % 
browiufth C(>lour, and become decomposed. 'I^cir relation to een- 
^fnSroitd nitric and hydrochloric acid it highly cbaracteriatie; tfa« 
former acid giviot; them when healed a deep i/^mM»-cctcnrtd tint, 
whil*^ rr>nrrntrtitrd hytlrorhlfrrir arid tnuiex tJirm til afiiiimr a 
gradually increasing intensely fdix colour, witett exponcd to a mod^ 
rtite warmth and to a xutficient nupply of air. A Huid obtained by 
the Mlution of 1 part of mercury in 2 ports of nitric acid containing 
4 1 equivnlcnta of vatrr, fcieniithe moMt dt^liokte t(*it fur t)ie protein- 
ciimptinndv, (Millon,**) whether Lhey are diHolred m a timA nr 
simply interspersed in a tixnuc. The fluid, or the tunjc that Iwa 
been moiMcned vith it, ii then heated to fmm C(f Ut 100^, when an 
tntcf»«e red colour i> obfierved, which doet not diaappcftr cither oti 
|ifolon|fod boiling or expoiere to the atmusphen*. 
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The prolein-compoLiiiJs, wlieit aubinittcd to dry diitiHatioDi 
when ftllowcJ tr> putrefy, and wlicti dtcomposcvl by oxidining A]c;c!nt», 
behave prccisety in the manner of the hiatogcncticiiubsULticcs gene- 
rally, which has been nlTeftdy described (pp. 3i32-3) j ^ving rise to 
th<? nbove-rrsmed prndiirts of dccomposinnn, nlthnugb in dillerent 
iclatimks of 4uaiitity. 

All protcifi-compoandii contain tuiphur, vrhtch ccin be very ren- 
dily detected ill thear subsbincra bpth inlhRir nntLnil£tnt<%nndwhen 
boiWd, eiltif^r byhcitti[>g them with n little alksUi or nilvcrfoU (when a 
3rellnviHhbrcwniipot ofmilpbicieof itUvprvill hrffirmrd,) urbybinU 
Ingthi'irAtUfLlinc ^olutinn for KOinctiuie wilh iitrong ncidA, wh<:n Aul- 
phurcttcd hydrogen mil bcdc\-cli>pcd,orx*'ith ncctctc of Icful. n-hcn 
nulphideoflccidwill be precipitate. It i«,howeTi;r, worthy of notice 
that the [>rotinn'ComiX}und« may contain sulphur undercOTiditionilii 
which Um pfMcncR cnnimt lie dHrc^lciIgU Mulder bassbtjwn, by U«a 
ordinary tcaU. TIicmj wen; the IxxUes which were at t«ic tunc re- 
garded by Mulder on protcm^ or the no n -sulphurous constituents of 
albuninouB inttttera^ but he has subscqucritly dtMoverod* that tlio 
mibfilnrire formerly terrried protein rontAiriA sulphur- On treating 
albuuiiuous <ti]liat:ini^c?i with a dilute liulutiuii of [KJiuah slh prc- 
»cKbed for the preparation of tbia wupjKjaed protein, they lune the 
property of indirjiling ihc presence of sulphur by the ordinary 
^f^eta, Mulder endeavour* Ui cstplain this phenomenon by nuppoe- 
tff that Uiote compound! which yield a mlphur-renetiou, ood- 
'uiti Hulpliur i^jitdiined villi (ttoidi-, and thi^refore uh suiphmulde 
HgNS ; and furtber. that un treating thciu with potaah, 2 atODoa 
of aulphaTiiido by adsimilDting 2 atoms of water, arc dccom- 
Apeed into ammonia which ocef^pes, and also into hyposulphuroufl 
|Hd, which cnmbiiiM with the non-*n!phuroiii at/imie group 
to form iJio&c a>mpound)i which yield im mlphur-n-jtrlion 
on silver foib It certainly is true that all these compounds on 
being digested with caustic lixcd nikalics, dcvcLopc annmouiaf and 
that tliose yielding the sulphur- reaction c>}ntain more i\itro|^n 
than those which dn not exhibit it- The awumption of the 
preBcnce of sulpbnmidc in these substances, must^ however, still 
be rc^rdod as a somewhat hni?ardoii« hypcthcsin, in the limt place, 
because we are as yet wholly unocquamtod with this Rulphnmidci 
whether in an isolated or oombinad vtate; secondly, l>ecause b 
oumbination of by|K>*tulp1iEiri]iL!i aieid with mi\ Mtit^ti\c. ii-nnv1y hudic* 
sulntance, l^ on unlooked for a plienouienon, na Liiat il nhould Jiot 
be scparablehy atronjcer acids from ita oombination with the protein i 
* Clicm. Uutcraudi. ubcn. v. VokkcTH H_ Z. 6. ITB-lH. 
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and JosUy, txcouac th« h^poaulfibitw ]^lid i^ moit evideot tuJpliur- 
ructaon »4i«n h«iilttd with orguiic subttanccs on silrer Tod. 
Muldrr in like mniincr wnumc* th*! ibe pbovphorus oonuincd in 
allmiEim, rx'nU in l.ho KtJite of ptto^hatrnde^ H,NP, a piirdy 
hypothcLioAl body, and tutally di^r^renl fmni GerlKarOt's plwfii^ 
roi'Ic, wliosc aiiiiilc culture is inurcorcf vcnr duulttfuU ThoM u^ 
Komo of tbo grounds on which wo hnve Ixrea led to regard Muldcr't 
virnr A« ft m«n^ icicncific Hclion, Br aubtracdnji ttw elwDeiia of 
hy|iDtiilpiiiinir» ncit) from th? compcMilion (rf thoM aUnmuDom 
tiibatfwccs which do tioL yield Uie aul|ibtir-re«:Uo», and tfae 
clement^ of »u1phunidc from Uunc yielding socb a mction, 
Mulder obtained n group of atoms of cArborir b^rogvn. nilmgciia 
9lj\6 oxrgctif which in all ih««o compounds exhibited prrfecUy 
Ulriitieaj rnlatinnK, »r iiiily n ilighl inrrMJw cif ciiygcti. Tbi« nun- 
plcx atomic group contained in lOQ parta 54'7 of corbon. 6^ of 
hydrogen, II'S of nitrogen, and 24'3 of oxyj^ep. Fur this oomplex 
group Mulder baa catcuUted the formula Cy,H^N^Oj^-t-2HO, 
which exprcvtOr acoordini;^ to hioij tbe Irue composiiiun ol tlie 
pprfrc'tly ncKi-»iilj>buniu3 [iroUnn. 

The ixdphur wlLit-b b not detected by tbe abot« ouoed roi^ 
tiont can only bo discovered and qiiantitAtiv^ely determined by the 
dry method I fusing tbe dry, organic substance with a mixture of 
alkalane nimtea and carbonates or cauttic alko]i«« In a niver 
crucible till Uie futved nia&a btrcucuet |wrfectJy wliiiCp when the 
amphoric add wliicfa baa been tltua ionpcdtoao bedctermlnod friMD 
lLc residual aulinfi 



At-|}VUKXi 

Propcrtimm — A/^umen^ the principal rrpreachUlire ol tbe pro- 
tein 'compounds, ifl dt^nguiahed amony»t thcee bodies by \X% 
oocaiTcnce in very dilFerent luodtficntwix, wrbirfi are however n<rt 
to bo sought in a ditTerent arran^ment of tlie atuma of ibis aulw 
slauLY, tlial is 1o mv, in a pulymcriun or cneUuourbru, bul dc] 
alone ou tiic SLibstanccs mixcdwitb ii,as&lluJkii and tudts. HetftO*' 
the albvmeii of the blood diilfeni in aerer^ points of view, not 
only ftoto that of th« ben's egg, and tbo btt«r from that of s dwn^ 
«C^, but it 1M even found Uwt the albumen ol the blood diflcn in 
different pcnons, and that the albumen of the albomiiMius fioida 
of the aarnc indiridual ihMs iwt cdkjbil preeiioly Mular 
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Tli» is ono of t}i« OAU«o« that has givtn rise to Oi« vnriauft nnd 
freijiicutly ooiiU^clictory MntrmcntA iJKiundtiig in cit«iiiicitl titi'in- 
turct in reference to the indivichial pro^rtie^ of AlUimen. Albu- 
men obtained mdiscriminJteJy frojii mrious sourcoa ousbt, tlicrc- 
fuTT, not to be employed fin* qtt;i1itQtivi? ehcmiral exp<.<rinient4, 
bnT' wr Khniild Hmt E»bt;iiti ^libuTnrn in n Ktiitr iif dir gn-Jiti^Nt |kk<^ 
vible eheniica] purity, m^id we? may tlicn oari-rtaiii tlir mtxlificiUJoiiM 
expcheneed in it^ propcrti«i and reaction!! by the itdniiiturc of 
different Hubstatxces indifferent projiortionn j for fltnkinsdiffepenoeB 
flK produeed in albunieit, not merely hy tli« ]>re4enee of another body^ 
but by ilii' dilTereiit pru^Hirliuitfi ir^ wliidi it ov-Cikn*. Si-herer* feiid 
inynlft viere Uic fuat t4> iitrcAli^tc tbc prapertiea of albumen in 
this potDt of view, but fdthciu^h we may hare m,txecded in e^uei- 
diitwg some few indindaol pointn, no perfect ftnd ^eicntilicMlly 
eonekiKiT4T resnItA hwr brrn nllnined ; mid iiotiviT.hiLtJinrlirg onr in* 
Yeiti^tiofia, experiment huve borji ftuii?ie(|ucnl1y nude on albumen, 
eonUttning variouA ftdmixtures uid uken at random from atiy 
courecv, Wc shall in tbia piftce limit our rcniarks U> the muat 
importnnt and general rvUtions of albumen, lest, hy introdueirii- 
tuc} cnsiny dctnits, we ^liOLild obscure niid onnfunc? uur general 
vnnvy. If eTenftligbtadmixtureflarcenjiableor modifying tlie pro- 
]>ertic§ of albumen, we may readily coeapreliend bow much more 
powerfully tbey nrny be eflccted by cbemieal cbanj^csi even if 
(inall, in the grouping or airangiftinant of the atoms. Wa know 
that Kijnc YiTttU uf alhumoTi vary in the quantity tif xnlphnr 
they eontiiin, iLnd ottwrx a^in in their njituratliig raparity, bnt 
these are rebtioiu which require further tnTestigation Gor their 
complete solution. 

Wo purpose adiieriog to the old elusiJie^Tioti, and contiderlng 
nlhomen in its loluhlv mid toagulaW iUXes. 

Sohhlf. aUtmne^, <lried in the air. forms a pale ycBowiab, 
tmnnluccnt nna». which may be cuily triturated end reduecd to 
a white powder Hie «peei6c weif;hcoi the albumen of the hen's 
eg^ from which the salra had not been removed, u«« found by C. 
Schmidt! to be l'3144;aft^refilco]Afing fortlweHmiTialJoii tliet&lta, 
tlie density i>f part; albumen waa found to be r26l7« U l>o<x;mcs 
pooitivcly electric hy friction, and is devoid of emcU* taale, and rcoc- 
dark ouve£;etableco]our«. It aii^eUsin water, assuming agelatinouH 
appearance, does not dbsolve freely in psre water, but vrry rradily 

* Afiti. d. ai. iL Pburm. tU, 40,»i. ]-4a,ArLdL'alcniicbHiQralfao]. 6/0 IF, 
t An3^ f. jilitMtfU Ik-ilk. IVI. I, », 231, 
X Ann. d.Ch. n. V^mrm. IhLftl.a iMt-W}, 



in vmUiT rtHitniciiiig cMonili- of nodium or any ftlkaluie s&lt. It is 
insolulile in alt^cJiol nud ether. 

After bcinj! Jncd in varuo, or nt & temperature bcloir 5CP, it 
can be htated to lOU^ without poiiibijc into the insoluble condi- 
tion ; tlie aqueous solution, however, becomeit turbid nt fiO*, ooa- 
giihtLe» |>erfc:t:lly a.i G3% auiU ;K-|iimte3 iii II^Lke^ ttt fJV'^. When 
exceanively flilutcd^ iio tuxbtdit/ cah be |)erce]veil beli>w 90^, atid 
6<ngula will onJy separate tifter it h&H been boil«d for a considcnble^ 
timet 

Albumen may be prmpitAted fVom sm aqueocu iolutioa by 
dihtfed ulroM; the itrccijiltAte, htmi^ver, U noL eoagulflted ; bol 
when a large quantity of strong alcohol ii oUdedi it b conYOftcd SnlD 
the inAolubb or cocL^uUlcd form. It heh&rca very diflerendy 
tcv&rdfl ethtr irte from npirit; it Is generftUy a^smed that tlift 
slbnmen of the vtrmm af ^ihiod t% not cnagulAted, vhile thnt of eggt,-j 
on the other hnnd, ih ronguUtcd by ether ; but u this obflorrvtian 
)B not coiLbtfLiit, thia supposed viuiation may be dependent on the 
decree of concentration of the albuminoua solution. 

Fatty and voUtilp oiU neither disRolva nor coagulate albumen. 
It is eofl^ilnti^il tiy rrrmntr and aniline. 

Albumen in co]ivcn,c<l into the involuhlc state by mmCacida, 
but it is not pTccipitftted by the nnncral acidt [except by tcibMici^ 
phosphoric add] urde>» iihen they arc adde<l in ciccM. Tho 
Cignnic nddi, u-ith the exception of the tiinnic acida, do not pre- 
cipilnte nlbtiirvii- 

AiAiiiiex ih> nut pRsnpitsic alhumcii, but tbcy convert it iiUa 
the insoluble modification. 

The ^;rcater nunxbcr of the mttaUic aaits precipitate albumen ; 
the precipitate eontainini; either a combination of u ha»ic Bait wriU 
allnjiticn, nr n mixture of Ivro eompounds, une of which cciotiibi of 
the ruTid of tlic !Uik and albumen, &[id the other uf tlic base of the 
unit and albumen. The albuiucn ^ncrallr po^iiea into the inao* 
luble state in tbe«e combinattons* 

Albumen is not usually found i9oJntrd\T\ nnlution in the normal 
animal fluids, but in combmmtion with a f-niall proportion of oUel^ 
whose quantity does notadmitof cvact dctcTmioatiQiiODBceourl of 
the sftlts which ore olio mixed with tbc alburocn. In Mine cxpcri- 
ments conducted by mytelf on the albumen of hens' ^^, I found 
that 1*58 pvta of todavreTedirectly combined with 1 00p*rt> of albu- 
men, caloDUtodasdcToitlofvdta. Thiealbuniciibiu A alightly alkaline 
reaction* is more readily aolublc in «mt«r than pitf« elbumcn, from 
which it differs mainly iii the Form in whtcb it coaj:uUtcs when the 
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aqueous solution ia hested iScherer); for it does not leparatc in 
flakes like pure nlbumeTi, but forms a whtiCj alinuftl ^laltnoui musM, 
uf MiJiply girr?! tittC, if the fliiul in more cir lea» dtlutcd» Ut & 
milky or only vrWilish opalcACcnt turbidtty. TJlc ulkiilirie mtction 
of lh<j fliiia ill marc stronjcly marked after Iwilin;-, wkicU proves 
that at leujfi a partioii of the alkaU niuftt be separated frotn the 
albufiien on its ciHigulutlon. Tlie lilieral^d alkali conibiiies with a 
AiiLall portion of llie ulbumeii to fonii albumiriaU of ^odn, t^hjch 
rcifiikliiH disaolvc^i. l1iU &1(>unx«Ti. acparulcd by coagulntiont paascs 
howler, in part, throtigb tho filter, and very scon cloga ita pores. 
On citunicing the lolution of albuminate of mxla vltli noctir add, 
or some otlit^ orgnnic arid, it will iron^lule an faring liLNitcdr like 
pitrt albumen, into finkca that may he readily colkctcd im tJi« ^IXcr, 
An albuminr>ua ftolution, niter bein^ thus rL«^t^aU»l^d, m rendered 
turbid when diluted witTi a large quantity of wixier (about twenty 
tiint* iln ijwti volume) ; a large [vctrti»u ai the ulbunteii, |Wor ia 
naltn nnU frcr from an alkali, being prdu^nUled from tJie Kuliition, 

Tiiia plienomenon ia dependent upon the eircumalaucc tliat the 
albumen, (reed from the alkali by acetic auid, is heid in solution by 
the %3i\iSf wbic'h, however, when strongly diluted, lose their tnlvent 
jMiiver, and eause the j^radual Keparatlon of the albumen. 

On trrftting thin albuminate tii nuda wilh dilute aJt'obol, there Is 
a prccipitntion uf albumen free fi^^m alkali and poor iii autta ; whiUt 
Another portion oombined vrith more alkali remains in solution and 
reprvienta the (rue albnminaie of aoda, whieh wn nru now going 
to L'unsider. Tliia pnxipitatc dJ»ti»olTes ooly alightly in pure water, 
ImjC readily in aqueous aalinc Aolutions. 

A further addition of alkali ta the normal albumen coptmncd 
in the animal fluidfl give-i rise to an ctseutial difference In iu 
propertiefi When the tolution haa l>een liiifhly t'onE?eiitrttted, it 
yiekls,on being heated, a translucent jelly, almtwt inaoluble tn Vftter, 
iLiid containing, according to my observations, 4'G'J parti of 
]>ota3h or S'\4 of aodn to 100 parts of albumen free from utlta* 
On diluting the volution ^vitti water, it no longer yields thia colour* 
lesa jellyoranypreeipiinte whatever, on being heated, Tlie albumen 
even appears entirely to hnvr \nst its cutx^uUbility, but ituch la not 
the caae, for when trebled with an exceaa of alkali. It beconics con- 
verted into the coagulated atate tven without tlie application of 
h«at; forif tlienolutioa be rteuiraltKed vrltli some acid that doca 
not ordmnnly prf^tipEiaEj;^ albumen, [il^ ui:i.'liL' acid, Inrtafic U£iJ, or 
Irilnno ph<i%|)lioric aciJ), albumen ia aq^amtcd in a coa^culuted 
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state. The solution of this true Matinc oiMBattMU ia dt9tin|;iiii1 
hf th« eircuoifttajt«e lliat, on boiling, numcrotu vtinides ore iamted 
At tlie bottom (if tlip vnurlj whJrU iidb«rc «> toiuHotialy sa to im- 
fmrl Ik hr^wti colour ti> M* nr^anu- subiiiiticc lu jinin-n ljT fonnft' 
lioii ; its suriice aUo become* covered on cTApontioo with a tnut»* 
parent lilm of ec«ainLlfttC(l >1bumcn (Sclterer), wliieh haa froqutntly 
eaiised l)ii» &l]>umin&t« of tuxln in the EknimaJ Aukti to be muuke^ 
fur cAsein, TIiih ull^nlfrtr^ Hulutioii yielfLt, binr^vf^r. un Ixiilmu;, a 
perred coAgttlum iii tlic? ftino uf fiaVes or tii2Mr?ip If ftitj iicvtxA] 
rtll^iilinc wit (such as siUiibiite of whIu, cblondc of Bodium, or 
hydri^cMorfLtc of omnioiim) cither in the fornn of & ^Atumtcd vola-^ 
tii>n, or in tlir dr^- ftlat«, hait been mlded to il» preriotulf tow 
being IwiUd. 

ActAi and mrt^iJJie »<ith bcliave to the»c alkiUine sotutaom of 
nibumen, nearly in llie Kamevny f» lo iho^icr of pore albutnen; b«ii 
the Quuitity of the motalbe inlt which U added, often induce* modi- 
liirntiOTiB- thr nr^wtr rttrmrd nlbuminnie^ being in vime ctiMC* H)ltibl« 
Hnd in otlirm inui^ulilc in iin cxctka nf the mj-tallic hiJl or of th« 
all^uminbte of imdiu The crciktcr number of tboc cocofXMUidif 
*ro howcTCT iBOlable in ulknlicn. 

OrffOnic aeittt added in cx<:t%^ to albuminouK «olut\ont, bt^avc 
in tlic «iLnie nurnnrr on iilkalipn nHded in exee<<it, CAudng tbr nlbu" 
en to nmiiitn rliiiVjIviH) nn boiling; if, hiiwrt^r, neutml alkaline 
sorb ju flulphatc of nodaf cb1on<l<< of HHiiuni,or hftbi^cbkinite 
of birmoniA be iiddrd lo ttiCJic v^lntiom. tlie ftlbumrti «cpiirule> oVrj 
lH>iUn|£ into ^kcs or riot*. I^'urtlier, tlicso and Kolntaoiuon bdn^ 
evaporated nrecorcred irttii a membrane iimibr to ibat vrbich b 
fnrranl by rsueiii in oeid or alkaHue rnilk, . 

CiMt^aitd or ffoUtd ^/Aounrri poancancn all tbc properticA wbich 
vc have already uotiood ra exhibited \iy Hic iiuKfloble pretdn-com- 
poand*in p;erietvlH U'e wlll^ therefore, utuply observe ibal tt»e 
Hlbunoen in it* iraitiitlon from tb« eolublc to tbr tn^iliible ftUie, 
luB0Mi|>ortionofitaftulpbur; for »ul;)burctt4.^ hydrogen isdevdopeJ 
in apprcekible tjutoLity: witb adds it enlera into combination! tbol 
lire io4olublo in voter containtii^ aeid«, biit unell and mhobm a^la- 
tinoDi form in pun^nter, before tindprifoint* solution mil* Itcuaybti 
m perfectly coffibinef) wit b e>u«lir«klIuilieA,n^ t/i mine tbrirnlbiline 
reaction entiivly to (llBap]3ear« WItcn bcntcd uilb roucortralrd 
bydrocblonc acid it diMolvcs and OMemea a bkie colour which i»-^ 
dtnee more to purple Uian in llie cam mtlionyotbcr of tbo p«oldf^i 
oonpoond^ If nlbon>en be boiled for n long time tn ii»ter, otnto- j 
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spheTio^beini; ncitciolodt^d, it ;CTiidiuiliyfiu»c>lrcift. forming a i>oii- 
goUitmi^hii* fluid whicb content Mulder's* tcroxide of protein. 
FiriJilW, aUHiineti wlien trcaifd tvirlt vm<n]^ ikxulUini^ agents, aA fur 
iNhbuicci tlin>mut,c vi \Hiii\.i\i and W[i]iuri(.' uciU^ or btnoiido of 
mangftneac and sulphunc ncid, yiclda laotc acetic fici J, l>cii£oic; acid, 
nnd hydride of bentoyl, and Utm valcriaiuc acid, than th« otJicr 
proui n -com pon n dn- 

f^rii^ofiViovv. — AlhurrK*!!, aflpr bchig c(UigiiU!4'd unA <-xtrart<"*l 
iriih water, alcohol, dmd ether, hns been no icpcntcdiy nuAlyM^d, tbat 
we *hr\ll rc«t ftatiificd with ^vin§ tlic mmn rcnuits uf Kvc aiiidyKea 
iDndo by Sohcrcr^t and itub)i>iDm^ an analysiM rocently mwlc by 
^^^ Mfild^Fjl and rn^pkrdvd l>y him na thr muit crioirt. 
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RljfingJ fijuud ri ihc nlbumen of the blnnd-wnim t-trtcriiuh- 
trnctiirt'' tJtc a>i|]. in accordancf wltli the mtan of sercra) ricpcri- 
niCftts) 1'32SJ of sulphi»r, and in that of hens' t^g*, 1'74H» 
will*? MviMer found on ar a^-pngc only 1-3J in tlK> fonrcr, and 
I'fvJl in llic latter. Albinncn alu-nvt rrtainit Hiltintit- uf sodium 
with so mucli ttmikrhy, that it i« almoAt impnnHiblc tn %epiim(c il 
by Wfiahing. 'tliC quantity ctf phn^pbi^tc of lin^c which tt containv 
is very rcmnrUnbfrf tor, althoucb variahlc, it ununlly nmounts to 
about l'6f. Mulder found from it> ctimbirmtion with oxide of 
kad that Uir ntnniic weighr frf nibumen i» ^5483'9, wliHe from 
tfae o^ulr cif silvrr computuid h« calculntcd it at ^2190'2. For 
the rcnaons alrcftdy ndvanrcd, (at p. 324) wc arc u yet unaltlc to 
catabliah an cmpincat formula for albumen % but Mulder obWIateSr 
aeeordin^ to the cibove hypntbeaiEi. that the albumen of cj^i^ h 
ronipour<l of lJfi'2J iif pri>lvhi« S'2J of >iiil|ihamk1e. and (Vrfijj of 
phmpWmilr; and dctlureti fnnn ttreac numbers the terv hypo- 
tJitlicAl formula, 20[C^HiiN,O,(^2HO)+8H3N8-l-HaNi». 



* Am. d. Cb. n. Tluinn. fid. 4|, A- ,loa, miJ BuIUl. iJu Nvtrfudt^ latt. 
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Coml/inathwt.'^AHnimtn'prottm contftins, according to Mulcts, 
5S"7^ of carlion, J*0^ of liydrogcr, \4•^ of nitrogen, ^S'S^ of 
oxy^icn, ftud ]~6g of nulplmr lie pirpiircaE it hy dinm/lving pure 
co&}^l&t«d albuTneu in & aolntion contaiiunfj from ^iith to rJjtb 
of cauHtic putoAh, und erKpotiitjc it for the space of an hour to a 
temperature of from 60^ to SO^- The prtt^nce of sulphide of 
polftikMum in (lie iiotuiiuri niay tlien be proved by llk€ ordinary 
TCat'cnCd. Tfvc ivcront uuce tocjrutmlUc the fluidnttb auetkacidt 
there nouM ]>c a danger tliat the precipitate tt^uld contain an 
admixture of suJphur, sitico, in addition to the sulphide of potat- 
wum, the fluid miut also contain hyposulphite of potavh, which 
on tlte addition of an acid, deposiu Kulphur, and forma »ul|ihuakiu 
acid} this sulphurous Acid agnin^ as is well known, pelda aulphnr 
ith the sulphuretted hydrogen nhieJi is developed : hence the 
mi must Ijc exposed to ilic air, and &t the same time frccjuently 
stirred till it ceases to yield any further indication of the preacfice 
of stilplkule of potassium ; then, and not till then, wa may precipi* 
tau? the dcBLitd hoily )jy acetic nL<id> 

When newly precipitated^ aibtimen-protciii is of a inovr-vhite 
colour^and in tha form of minute ttskea ; when dried, it atsum^ a 
pale yellow tint, is hard and brittle, sveJIs in water mto a jeUy, 
Ijut is intolubie in tliat fluid as u^lJ ah in fill Indiflererit ntedstrua* 
and for the rest bcliaves Like cwiguUted albumen, niUi this tzccp- 
tlon onlyi tbat after the trcatrocnt with potash* it y idda no indi* 
cation of the presence of 9ul|>hur, citbor with tbo saJta of lead or 
on silver foil. 

Prrpitration^^Wc havt^- nlnNuly iiliovrn ihst soluble olbumoH 
cannot be obtained perfectly free from mineral eoiistituenti* The 
soluble modibcation may be obtained in the greatest purity bf 
neutralising scrum or the white of egg diasolrod in water with a Uttifl 
acetic add, and citntcting with from 20 to 50 times the i|iisnbtj 
of di^tilUd wat:Tr, or i^nth diluti^ sjiiriL Tt ii ho««i'i-r uitnlly 
pTt|)Brcd by cvftponUing the scrum of the Uoud, or the white of e^ 
in platmum vcmgU, either in itacvo or at a tempcvatare not tx- 
ceeding Si/", pulreming the yellow residue, and extracting it viiK 
eiher, and finally tritli alcohoL 

CuEtgulatnt jitbumrn i-i obtained iii a peHWlly pure stiiie by 
washing the precipitate yielded on the addition of bydrocblorie 
acid to solutions of white of exg, with dilute hydrixhluric aad, ii 
order to remove the nits, and especially the phosphate of Iti 
by dissaving the hydn>rbloraie of iilbumen in poure water, aitd 
jirevijiilAiing it with cnrtionatf of ammonia. Tbe pmipitate 



is then dried, pulverised, and freed From hit by boiling alcohol and 
ethEsr. 

Wttrbs* ijbtnincd n ii[:i1ubk' ftlbumon wbieb, bowevcr, euntainrd 
anctic acid, l>y treating the albumen cf hens' c^^h wtdi busic acrt&te 
of lead, and removing the lend, from the idliumcn hy Tncnnii of car- 
bonic acid and totphureltcd hydrogan. Thin albumen reddens 
litmus. 

Hrasclmuert l!kewi.%(- obtaiiinl a^i albtJnK^n Umt reddened 
litmus by prceipttitinic albumci with sulphuric acid> After being 
washed for a \vsnod of »ix weeks it reddened Litmus; h wav, 
hoa^ovff, free, from tdilphurte acid. 

7>«//. — ThepreheiiLvufalbiirnim in in general very easily shnwn, 
mnce Che coagulability of a Urnil by heat i:* ustually regarded as a 
proof of its presence ; but wlicn we ctmsider that scvcraJ otbcr 
aubntanees (to be treated of bi fbe scquelj bkewiae c<oaj*ulate when 
hoiled, we must not sdopt this property tA albumen as the sola 
meaJiH of its n7ci>grntioii, since, tut han alraidy been noticed, albu- 
men under some rrilations either does mil cimgulute, or prcAents a 
scarcely pcrccptiblp turbidity. We have already indicated the 
methtKls by which the presence of albumen may b? detected in 
very arid or very alkaline tiddv ; wc either neutralise the duid, or 
we treat it witli a stn>r>gly snturaied witution of IkydrachlorAte 
of aiumixila, aikd tlieik boil it. Many luethiKls were formerly 
recommended for indicating the presence of albumen, espeetallf 
when occurring only in very small quantities, among which we 
may particularly ncjtice nitric scid, corrosiFo sublimalej bi-^bro- 
tnate of pntaah tn wbicii a nmnll (junntity of nulphurle acid hat 
been kddrd, and tannic acid ; bat these methods were only uf viiluc 
when applied m utidiiii^n to the coagulation te»t, ninec the j^renter 
rumber of the fivotein^compounds arc precipitated by them; they 
are, therefor**, only r^^jjurded a» ennclimire when they yield ro- 
nctioun In a Hmd in wlncrU nu cifhrr pmtrin-i^ntniKiund but albumeit 
is gencr;ULy found. Thus, fur innlancCf when urine coasulatca on 
being heated, and is hkewise precipitated by nitric acid, corrosive 
subhnute, chromic acid,ajid other means, we entertain ro dooht <ii 
the preseniX' of alhuTiien, althojji;li tK«-ce Ic^Ik yield i\tv sjime 
rcuu-lianH with must of the other protrin-cuiii|Km[ida. A*i bowcrer, 
oU thcae reajpenta coUectively yield only a relative proof of the 
presence of albumen^ ve can trust but little to tli^ evidence 
alforded by the mere coagulation of a fluid by hfnting, siiioe animal 

* CtorapU rand. T. IS, p, 7W* 
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flu](]s, %i for iact«ric« tir1n«, not uufrcqnently HqtrraU, un hc^tiit^t 
a dense, :Lmur|)]ioiiH precipitate, sTiowLtii^ no trncc of nlbumen, umL 
consulliig oitL^ of |iho<iplLfttea. Thb ui often ihc cam when the 
urine is very >li|;hlly ot^d, but the precipitate mAy be difttiiixui>k«d 
from eoo^ulAtad all>utnen by the addition of ft mitieral ■el<l, wlttcAb 
rcadilf cliKwitrrj; tlir, (<nr1.hK, ar by lU'.ittiibilJi)^ tbe uriiie, betorfr' 
hniUnj^ with a Uttlc acetic acidj tibr'n no prcci|)ttaL6 will ftnj 
longer he obtuiited hy hoiltnE, if itii presence irere dependent 
on the cftrtby aults of the urine. 

In letting anina&T fluid*, and e^peoifdly tbo^e of & pnlhologiettl 
nftture, we must |iarticu]»rly otraerre th« form in which the 
ftlbttmen coftguJatci* for on tlxia. » bM ftlrcaay been obserredt 
numerous otlif^ rolatiom dr-pcnd ; tliuv, n tloccaJent eoajruLum that 
admitted reitdily of being coUei?ted on the filter, would ihow that 
tlir R-lbumrn in not cumTiimHl with nn nlknli, nni\ that tlic ]ttit4^r 
auat linvc! lK:cn cxtrat^trd from it hy nn acid, Hinne^ in tJio noriD 
-ptfitc all the aibuminoui Duida of the body contain albumen in 
^bDm filiation with nx\ uJWnli, and coa£tibitc like uidk, or in A whiter 
0|uu|ue jelly, Again^ ir, on eTQjw»ration, nn ntuEiul fluid from 
ubicli Uic olhuuMiii lias previously been rrmureil by ljuiling«beciuuie 
co^^red witli n thiu, colouxicaa nieinhnite, we Itave i>o Tight lo 
DOiLclude, OB is so frequently luniimr*!, that cnnvtii is prcsen!* b«t 
simply th^t ihe fluid tiull ur^nt^Tn nuliicicnt alKali to prevent 
the ordinary coagulation of the albumen^ andp In ahorl, tlMt 
jtlThiju^h n purtioii uf llie idbumen tiiuy hiive iHfen rcmored by 
boiling, the fluid yet Gontaj|L^ the BU'calleJ alWuiiiMte oftoda or 
potash. 

Morbul blood ord o?^udation« fr^qiiovitly cotiUdn pure alljumcn 
tJinr hnK been dlmiilved inprrly l)y taiU'4; imm thrv fluliU the 
If^rniU'AL port of tibc nlbumen n^ay he prie(;ip staled hy dilution vitli 
\ar\ce: tjuatktitiei of distilled water, 6tit aa a niJlky turbadity, and 
KnnJly in Kukca. t\s wn-i first bhown hy Schcncr. 

In t1it*detertiunutiotiof nlbumati itoauiitnliirayslierfeaUected tJiaft 
H'e ate unable lu diNtin^uh it fmm the oinillnr pn»cmi*AHiipQUB(la 
with that »dnktiiic accuracy with tvhkh vc oru able to rrrr i gni a a 
tD06t Other orsMiio rabatouocA. Wc may. irulced, 'mdMlt the 
diflWencai presented by tbe tndividuiil roacttoni in Mmibr aub< 
»fttaon*»; but elbunieo unfortuimtelyoe^rura In aeteral modificatkxM^ 
sof ikclimea reacRiMiiiguneiuid nunietimeK aimtlicr prt>triri^^m)|iourid, 
VI biJc neither tlie detenmnation of the satumtinij cApocily dot the 
elementary arisjysca of theae liodiea iweeent any marked ditferenne. 
Our determi nation of tlw albumen in an anitnal fluid must tbcr^- 
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fort ttt best exlii1>it only a rclnfivo certainly, lutd this is specially 
the cjuie where we nft^-inpt tn Hihcov^t conipilnted albumeTi ; tortu- 
tLblrly, htjwcTcr, It ntn*.\y or never oci?iirH in this u)nclttioh in the 
unimnj organUm ; and from whitL h«tt ^muly Ijtrert Mtl (tit t>. 338) 
in rclntinn to the properties common to llic coft^latcd jirotcin- 
compouTidji, it most be HppAtvrt thai in the pre»«rit atrxts of science it 
U UHe1ev« to nttermpt itmwirig di»tinctioTi» between ihem. i^iT\cc- the 
t^rJcimiua^im of the ktonilL' weigfit «nd the driiieiifnry Hnsly^is 
arc here unable to throw »ny light on the »ubjcct» wc nkigbl he 
dittpoacd to take tlie quantity of aulphur contained in a subMnnoti 
known to bfi a prott^in-eompQunil [tec p. 5'iV] a* a meujix vf >i%eer* 
isiiEitng its identity with r-nEi^ilnti<il albiimeOj fibrin, eaunn, Arr,, but 
it UTifnrtanTil^ly hiippniin timt the? cjuAiitity uC sulphur r-oriuiiirtt in 
one and the aame body, aa for in^tancd in albnnicni i& not constant. 
AVo mntt for thp present rellnijuiiU all hope of diitirigHiOiing fniin 
one another Lhc tfliifcrenl coagulated pruieiii-eoinpaundt* of the 
nniiniil 1>ody, and hence it 1% utterly abiiiird to cnigulrc whciher tt be 
ecn^u|at<Hl 6bnn or albumen that cxi^ In tuTjcrcle^ of In earoU 
noma; and yet this U a point which many ndhcrenU of the 
pHthntngirci-AnAtoinieal HC'hno] helieve that ihey have NitiRfnetorily 
ML-ttlcd wlthoLit tlie aid of cJieivti«tjy\ 

Tiic method us^iaUy iccouinie tided for tiic r/nantiMirr dctcmimt- 
tioJi of albumen in the animal fluida Is Mmply to coo^latc it by heat, 
to colkct it on & tiltor, and to dry and weii^h it. At the tirat glance 
thi« mctliotl Kfi^'TDH Id bo highly pmcTical,but ita Koon an we attrmpt 
to prowcutc it, wc lind tmr rj^iiNc iiitpedi.vl by iinejtpcclwl diffi* 
cultieai untcsift we would reat content with such ddicicnt and 
inexact nnalyAfti oa unfortunately ore too common in potlioloi^ioiU 
ehemUtry. In the first pluce, it "bould be obscrvtd that the 
nlbumen eommonly eontaine>d in allghtly nlkalim? animal flnidft 
(iinnot he rn;arded iut capnhlc of lielrig rolleclini oci a filter aiier 
ita coojtulalion; for while, on the one hand, some portion always 
pAa»ea ttiroufth tbe bitcr in eon5cquen{;'G of ita ^latitioufi or milky 
ehuTKcter^ lb^ filter heeoiue« on the other hand %o quickly elided 
with Ui« n>Agulai<<d idbunim an to preelude t^Le |)uuihlliiy of 
wa^liinfr it oat ; or the iTuid pa^Kea 4ii (thiwly ihfoiigli t\iv fitter^ 
that the Albufnen haa time to putreiV. Those who vuppow that 
Ll^eae c\il« cnri ht remedied by the ii9c of bnen or woollen 
mat^riak aa a filter, can bjne no idea <if the dc-^^rw nJ cxaeinest 
rei^UlJrei] lu a rltfinir'al unnlvsis* [ind w^ rannol reftatn from 
abfkervinx that tbe greater nuinWr nf nnaly«(-.-t uf animal albdmi- 
roiuoua duidj burc l>ecn conducted In thia mmmer. wiilioirt any 
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refercrnno h^ing made to llivae diflBcultidft. Sch«rer i« th« <mlf 
di^miKt tvho ha» iHrectfd Attention to theie obstacles in the ynj 
of iin r j( act d«t<-nni nation of the albumen, and giv«-ii iiki^ractiona 
rcgnrding tlie rtmniter in wbidi ttit) inn}' he aTOtJod. Id order 
dctetniinc with cuctncaa tbe quantity of alEjumcn in a wtok 
nllraline fiuid, w« must neutntlUe or nlightly addaUt« it with 
JiluTc ncftit* ac^id prenouUy to con|pilnting it; on tho appliottion 
of hmt, tJic nlliumcn will iben cusgnlnte in flake*, and maj 
>>otTi pcrfcctty arid rapiiHy collected on the lilccr^ tbroiigh whidi 
tho lluid mil pan* in n state of perfect dcAmc^t*. Uy thi« method 
anoibeT error incident to the ordinary mode of detvniiirii:))^ 
albunien la avoided, for n» wr have alrrady olwerved, %oiue :dbidi 
is alw^ya liberated im iMiiluig JUiy normal albuminciuA duid, tiid 
duid crxhibiting a 4tronE;eT ^ilkdi^c reoi^ioii tbui it did l>«fure tho 
boilin;^. Thm titkali fi^rmji, uith a ninall t|uuiitaT of albumCDy 
the 8o-«fl]|dJ alkaline albuniinate, vhichp noEwithitandiiuf the 
1>oiling, remainH p(?rfi*ct1y dlisolved. A portion of aJbumfrn 
mtut tlierefore he \u%{ in tfte ordinary uicUiod, even nhi^n ttie 
cofti^ulatcd albun^cn can be collected on a filter, fori as already 
obaervcdt «omd of tbi> ^Ibunten aotaally paues through the filter 
inaduiolved form. Scherer^ft method cntirHy obviac^t thin eaiue 
of error; cars munf, howerrr, 1m.' fallen not to run Intonn oppcuite 
CJCtTfinc ill trvAting the alliunif.-n with tou Ur^ a ijuaiitity uf 
acetic acid, wbich would equally occasion a lofti of the albumen 
by its aolutioii in thut Ilnid, nnd ita conaoqucnt f»«aaf;c through 
the tiller. Hydrocblorate of ammonia may be employed iiut«ad 
of aceric acid, but in tb» caae a loaj^ boiling is requittte, \t% 
order completely in |in.'(-jpilate the albumen frum ibe fluid, nnd U) 
Kndcr it cB|Mib]c of l?cin£ collected oo a lilter. It depend* cmijclj 
on the other atepa of tbo anttlyais whether acetic acid or c*rbo 
of nmnionia he the beu suited for the purpose, 

Thif U. perhaps, the most tittin^ place for dratving nttentiofi to 
a point of tire greatest iiupurtancc in tlie gtumiUatit^ ONii/yM t^ 
onimni fluid*, as well as of organic parts j wealiude to the AMtxnetof 
thrr<fu^dy dripng subhtanoca to bo woigbod. Hie fAoreiyl drytt^ 
of antmnl Kubuanccn n hirh are in thcmitelve^ hygrotcopie, or vbieb 
rofitaiii admiMurw of pmti'inKitinipnnndiif rxtrarCiTr matlera, ftc-^ la 
by noPwanaboca*iy uthet ofalrcad)dryaubk1aiiccs, which, in order 
to be submitted toelemcntAryanilyiaa, hare been eibibitcd in n per- 
fi»ctlr pure atalCt and Ikare been reduoed to a pulvctiaed eun- 
dition before weighlnf. It ia obvioti* that dcsai catJ on onttl be 
rffrrtcd with llie same caiv aa for an analrui with the coenboaiioa- 
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tube, if vc woBld not mjurc the r^jiult of the whole analysis ; birt 
the circumstance that the substances must here be wni^i^ on 
filT^re (whose weight in a dr}- coiidkion must h« pTv<Iet<eraimed, 
nnd v-hicH are, Tnowover^ hygro»f!Opic), and that the svibiiancti t« 
be wcii^hed cajtnuL be pulvi*riwd iHffurelmntlr very much iiartasp* 
the dilHcuJty of our forming accurate ^ictevTuiTiAtiona, Animal 
■obvtAnccs mostly fi^rru honi-like msAscn on hcatirif;, Aiid bocorno 
covered during densicnfion Iw a crust of dry matter, which ia 
imprrvioTH to the wat^rr confaincJ in thn intrrioT ; henc^ it is frft* 
qucTitly inLpusMhlc to remove all tlie water contained Iti aucU itub* 
atfkTkces without exposing thc:u to a high te n^ pcrnture iit icetro aut] 
employing sulphuric ocid. We must therefore, when it is posMble, 
aimultnncQUBW employ high temporalurc*, air pump*, and hyt^ro- 
sropi*^ borliP*. Aa ftTialylirnl rhrmisTry iik[lic;il:<;s thr niimprxRis 
methods in which ihe-w: three agent* for the removnl of water [oay 
becmploycd, wc wjjl here aimj^y obacnre that the two following 
methods appear to ui to cvinstilutc the most expeditious mcana of 
atiuiniitg a ptfrf^et dtfsiicntioa. We either heut ;i small and cotw 
iTnicitt luuid-hath uitdtiu' the nfL-eirer of the air-pump tn abniit 
ilO^, and then pkce upon it the woti^h-RUu or resscl on which 
the subataiicx lo be dried, tc<;cther with itii lilter, has already been 
kid, and then plaee the vand-bath with the aubttanec under the 
air-pump over sulphuric acid, and form a vacuum ; or we place riie 
suliHldiKv to be w«i}^l]i!Jt tuguLher with it^ tiltirr, in a xttjghrtl ti-«U 
glaa»,wlkich j;« surrounded byhotsandrandcounected with ahaiid air- 
pump provided with a chloride of caleium tube, and the air is then 
abatrtct^ exactly aa in the manner directed by Liebig* in preparinjt 
hnjli™ for ehitnrnfnry mmlyKrv In PitJuT raur T.hp de^aicfltion 
ahould be continued as long as the lubvtAncc h foujjd tu ex- 
perience any Iom of wdght on bein^ wcifrhed. If the air*pump 
b9 dinpensed with, and the drying be (TOnduotc<l lolely by means of 
heat, as, for inxtancer by Ranimelsber|n's+ or Livbig'a J ^admirable 
air-lmth, the tem[wmture niuat ^ni \)e Mised Ut 110° or IIA^^ and 
the ftubfttance then allowed to cool i^ vacuo, Utr ifthin precnutjrjrt 
were nut adopted, the 51ter nnd the animal aubtctmice would, during 
their cooling, alwiract water from the air, and thu« increoMc in 
Wright. Thn tnethud pToposcil by Brocpirrrl and Itndier for 
weighing subatanccAf while still hot, seems crcn lcs» to be rebcd on : 
for it is well known tliat by the heatin^of one of the »caica of Uie 

* llwuJw^rWrb- d. Clitfoiin Bd. I, B. 300. 
( AbUiL tar ifunf. ohpin. AtUkLyw.. S. }?. 
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bftlnncf, llif! rU'mg nirrrnt of Air rrTidcni tli« nutntance to he 
vcighcd apparently lighlerr and mnsl^icvl clitfrniatry »1io«a a% that 
bygroAcopic BubrtMnce^i after Ixin^ dncd nt a Wifnh tccnpcrotorc, 
onut bo cooled in ft ctoacd Hpacc over nulphcinc acid b«for6 thear 
weight cai) be uwrtumeJ wiUi cert&intjr. U iM therefore here eren 
umtv titfcvnjtury limn in llir pmrL-ding m^tlKid to n^poAt lli<f pniceai 
of wrrigliid^, until h yickl n cwaiaail result. 

When wo consider ttiat all the remits of the AnalysiB oi orgsnu 
bodies ftre entirely depeudoiit on the coaiplHeness of the drying* 
procT-t^i ii i» obvious that we can attach T«fy Htll* certainty to 
inaiiy of the pubii«hod analyses <>f imtkological produtrU. B«e- 
qttorel and Uodic^r who, nest to SchcrtTf have uiiduubt^^dly iiutj- 
ttitcd the bcAt finalyaca »f tnurbid blood, dcccn it ncccst^ry to 
ob»er^'p, 3ift flonkethiii^' worthy of special notice, that they hava 
dcvotj>d the same atteniioT] to the qiiantiutiYe an&lynis of the 
]>1ood that is required for aii elcmenbry analysis ; aJthou^h we do 
not see aiiy reason why less exactness is allowable m the far less 
coDtrollahIc Jtnalyscs of aDimal fluida, than in elementary aiialyws* 
In every uisjysi^, but especially in organic annlyncs, tJbd nODOst 
cart' it demanded on the? port of the exporimenfer; ind whcrr this 
u not afTorrtcdt tlie labour will rrMilt in nothing hcttei tlian a loon 
of time and trouble, and a dctriiocnt to scicnoc. Indeed laost of 
tile arttlysei mode in the dcpflrttriont of pntliQ3ojE;iciLl chemistry 
have b^eii eondut'ted by chemical dilefiaati^ who deluded tlieiu- 
adves vitli tlic false idea that they n^re enritrhing «Tt:*ncc, and 
GOntnlmtin^t to tlic cstablishnieiit of exact medicine by tlvcir 
approximative estimates. It were better fur die cauHc (if aekDea, 
had it never been weighed down by the unprofitable and crude 
burden of these analyses. 



OfcurrenrR.-'^Albumen occurs in all tliose animal sulntanocs 
which aupply the whole hixly* or inJividQal ports of it, with tho 
materiab ne<^Mary for nutntion and the renovation of effete 
matters. Hence albumen is a principal constituent of the btoodj 
th« lympb^ and ehyl«f as u-ell ss of all M-rons fluids, ft alto oecon 
in the lluids of iJbe cellular LissuCf in the white ot og^^^ ui the 
Gfwri6an vestelea. &c. It is oapcclally worthy of tiodee, however, 
that it is only in the uneoagtilated itatc that albumen is found 
these parts; for, as wo have alrondy obscrred, it would be an 
inipouihtlitT, sri<-ntili<-jdly cvnsideml, to distinguish ro^pilatcd 
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albanaon from other insoluble prot«ia-«cmpouda in the ftDbuJ 
body. 

An we puqvofio In the s«coi»d voltitt»e er^t^ring fully into tlir 
4|imii titnuvc rrlutionn nf the 8ll>umen in ibp hlood, if. will he tuiH- 
cictkt here to obocrvc, thflt the recent mveatigalions of Decquercl 
und Kodicr,* with the older ones of Lec&nu>t Dcnis,t Simon, 
Nnsfif, arid others, arc tolcr&bly Hfireed in stating thaX the quiintity 
nf ftlfnjmt^n in norniitl blood fluctfttcs b«lvcen fr3 und 7'!^ a^d n^ 
Diirmjil bkind-trnim hntwcrn ^'9 and fl-*4J; Srhrrer'*} in unilnubtr 
edlf the beat nictltod that ban yK been proposed for the Analysis of 
the blood, which, oecording to hii ro^ultn, eoittfiin!! in hcnlthy men 
^m G'^A to J'i}'l of aihumen. NiusncH ond Pof^gtAtle*! found on 
an arcrage Icm alEmmen in the blood of most nuimalv ttiati in that 
of man, thr higliML ipmntity l*cmg ^'7^- The hhiod of m<ti> 
uppe&ra frcfm the concurrent qWrvntioon of expCiTLjnenUiliiata to 
contain rather leas albumen than titat of vromeiu 

The eftifh contuns leu aibutnen than the bloody but the quati- 
tity in vanfthlp, a^ may readily be conjpctiired from the nature of 
ttiia duid ; occonliiit- to Xaaie*^ it aieruKea from S to 6}. 

Marchand and Colbcrgft found only 0*434$ of albumen in 
homan iyn^ph, trhilo in that of borBc^ Nasi«^ found only O-SdlJIt 
including aonie frbrin, and SHdos^ber^r and Gei^r^J only O'GSf. 

Tho whiii^ofhrni^f^ffit conlAim, af^rnrding to ner:^eUns,|l|l from 
12 to I5-^of nlburacn- 

The %crouis fiuida of the cuiimal body, ])!»y»njU*4;tcnl m weU as 
pathoIoKicul, contain tnuch leiEV albumen than the Tserum of the 
blood, ss Indeed rtugbt be inferred A priori from tJielr density ; they 
are huAe^tT never whully free fntm il. 

The Oftiina! itsmcs arc aln^oat all rarroundcd by albuminous 
fluid; but the lon-e quantity of albutncn found in many of thc«e 
tiKAnj?4 depends upon the iiitmeroun f-apillariirft liy whtnh tliey are 
irkT^rtpf-r^d; ivk wr ipnnnlly obNirrvr in nurJj or^» oa the liver, 
kidncye* brain, and n^u^clcA. 

■ Cax.in^d. SSffr.^T. l,p.Hifi, &fC. 

f Ktudn rtuoi. vu- Id tang hum. Parin. IR3Th 

; AnrkjEi^n, dff Mttil ItKir.T I, p. 171- 

\\ .htunu C. i>r, Chtfm. Bd. 28, a UO. 

% Comtit r«ni1, T. Vfl, pp, kttB'^l. 

*■ lluid<r[^r1^» d» FhjEiol. tk|> 1,8. 2». 

'*^ TivK, Ami. Bii, «u, a osa-(n«> 

Jf Aroh. f. phy^iol. HtMlk. lU. 0,^. 301-30?- 
Ufl Le-hrb, d. Chom. tld.f^aeao. 
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lit the rkormul condition do alUunicn scenu to pnas Into tlie 
Hcr^wu, ft« for itutance Uie nlm, K^atric juice, bil^ muctu, Stc-, for 
dtliough thpy do indeed cichibictracv^ of pmtffm-<'(.mi>ooiid>, those 
lattrr *liflrf frf»m orilinary Dlhuinon, Tlir paiirrratic juirr rrwlJiimi, 
JioHcvcr, in lU iioTmixl >t&tc m aubaUncc exircmcly ftimiUr to &ll»a- 
rnvn, vrJiich coufcutatca on being hentcci, urid perfectly solidities tho 
fluid (OS ill Ltiti white cif henB* eggs)- Ttiin avbtiUncc nuiy, however^ 
occur iir any of til r«c f^i^i^K in moHncl nindtticinm »f the lecrcttng 
org&n; nnd Jul. Vogrl^ has e^ipeuiully skUuuta Ujat die mucumi 
membranes may nccrctc alhutnen In dddition to the ordinary mucaa- 
corpuscles, when abnormally excited i {hence the pret«QOc of' 
alfmxncn in a t)uid reaembling pus ib nt> evidence (^ the preseoeeof 
trur pun, fir nt)i«r of a suppur&ting iwrface.) 

Beruardt found th^t the albuminoLin suhntancc of the pan* 
orcatJC juice exhibited the «euiic bchnviour in rcFcn:!ncc to adda^ 
metalbc aalt»j and to heat, tw ordinary dtmmcn, and that it ««a 
nut i:<«}];uktf d by acetic or laetic add. Bernard iiisitAnccK a.\ a eha- 
nvXenntxi- dti^k'mivr., ttiat iJir siibHiAuct? iif ihv jKintTeatic jtiioe ia 
aolublc in wal^r ofCcr ita precipitation by alcohol, but this *a «*« 
bave already obtcrrcd* u hkenisv the cose witii albumen when 
dilute alcohol ia uacd. Concrelione taki*n from the pancraalitt 
duct, and for which I am indelited to tlie kii^dneu of ProffltMir' 
Haautf diM?>cjlved nhnosl entirely in water and exhibited the ordinaiy ' 
rcactiona of albumen. 

Mack,; Vo^t, and ScheTcr,S have found albumen in the tigucr 
frmnii, and tbe t^'O latter enquirers asccrtninrd from their obierta- 
tion» that tliv Binnioiic fluid Ih richer innlbumen in thccvliertlum 
in the later jiehuds uf fo=tal life 

Vogi found in the fluid of a ffjctu^ at the fourth ta^jnth 10*77S> 
and in that ofonQ at the sixth month 6-679 albomen. Soharar, 
bowtvcr, in That of one at the fifth mnnth, found J^J%f and only 
OrBH in the JluifJ rt the iirdimiry periud tjf delivery. 

In the physiological or normal condition no albumen ia con- 
tained in the e^a'tUontt and ita appearance indicates either riiiawe 
of the excreting oT^%a or a complete alteration in the compoaittoa 
of the bk>U(l. 

TTie occurrence of albumen in the ttrim may be ccttnctdent 
ivith Tcry different patholo^cai conditions, althou^ its preacAOO ' 

* Cntcffwcb. laL Cltcr, Gttftfig a. «. w. Erk^w. 8. 7IK 

H f iMtKiff. r viMDOMbAfti. Kool iu. t, e. i»«a. 
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formerly made to constitute a special di^ca-sc, Simon even nsaorU 
that he hu often found albumen In ihe urine of perw>na> at all 
mnetilss. apf>uT«]it]y lienltby- In manf acute and chronie clifl^flses, 
Vikconit^cii^d nith hlt^^cttoiii of the kidneys^ albumen not unfrft- 
qtieiiily up]}fnn for & Hbort lime in Uiti tirincfp aa. fur iruU[tce,iii in- 
fiummationa of tbc tborticic org&ns.ncute articular rbenmfttisiD. inter- 
mittent fcvcTH> ir|>hus, mooulcai d^olcnif insufficienc)" of the valvoft 
OT coutractton of the oridcea of the hearty also iit cKroiiio atfections 
4^i thi? live/, nnd in piilmonniy snd p^ritoncnl tobermilrwinj mpn- 
ciaily toworda the tjktal tcruiiitalioiii of thcac diKMcs. The tmnai- 
tory pMMgc of nlbiimcn into the urine api>efir3 to df^pcnd in these 
condittonK on n chonj^o in the eharftctcr cif the hhiod, in eonao- 
<^ueneeuf which the ulhvnnen in able to peneirnte through ihe6i»aue 
(jf Uirt kidiieyn. ll in, Uijwever. In affp<^tiiniH cjf the kidtii^ys^ wbctliof 
acute or chronic, that albumen appear* tnoftt runstantly in the unne> 
Bright'^ diaeosei ia, «a ia wcU kiiown^ a term of very vide signifi- 
tsn?«j but if V9 limit \t oa uuicL av possibl?^, and merely include 
nnder the term a degeneration of the tissue of the kidnpy, niorit 
eaperially of the cortical Hubhtmiee, whether of o f^tty or other 
choroctcr, wc moy regard tlie presence of albumen in the urine as 
n copRlAnC lyniptom of this dincase. But in tnLnKitory reofd cntarrh^ 
such^ for iiistanee, ah occurs in erysipeUt nearly as frequently Et« 
ftfter scarlatina, albumen, together with the well known epiihrltol 
cyltntlera uf QelLini'B ducta, a found aa cotijiUmtly in the urine as 
in inffnniniatory nlfcctions of the kidncyii, vherc it ia onaociated 
with the tibrtnou* plugs from the amme ducts, and a% in mas 
Bright'* dueaite. It ia almoat unnecreamry to obftonre that the 
presence uf pui nt bUioJ in the urine uece&silatea llliit of ftlbmncn, 
but it in wurthy of notice tliat a little albuma^ together with mucu»- 
corpuaelea ia alwaya found in uncomplicated severe oktarrhs of tllA 
tniieoits momhrnnc of the bladder, 

'ITie nhHrrvHticins nlrrjidy madn in rpfrmirctn the oerurrrneenf 
albumen in the urine apply almost equally to ita lijipearanoe in the 
aoiid cxCT^mcnU. Albumen is olwaya found in the excrements in 
d]aTH^a:a dependlufj; U|>oii intetttinul catarrh^ arid h\ diieaie^ compU- 
eatc^d with tblH uiTeetiun : llie quanttcy of llie albcimi^ii incrv&ses, 
moreover, in pnjpurtjun to the decree in wld^^li the bluud becomes 
altered ditring the diarrhoea; hencc> we find that not only in 
dysentery and cbokra, in whieh so mucli tfXrcM haa been Uid an the 
di^char^R of nlbumen, but aUo Aomeiimes in Bri)jbt'« dispitse, alhu- 
men, tt^rthrr witti rnlirc patcbrauf rylindricil epitlielium* (in ttimit 
Gosfls tbe entire bhimblc-like ci>rennga of the inteatinal rilli] is dia- 
cho^ged m mosaes by the reoLuni. 
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Or^tn. — We hare at prcMQt rcry littk definite bnowlH^ 
rtgsrding the origin of a^omen Iron the nitroeetwos food. No 
dovbt Cin be ciilortAin«id th«t th*^ chirf Kourci" of thr mlfacirofia ol 
ofthflbkoodinlc iipiM>iight in |}Lr[iTf>lrin-<r(>n:ipnuDflmciintAmft)tn the 
Ibod ; for Indcpc&dcnlly of the circtuaatance thit dirrc4 cxpCTUBCf>t»] 
pvOTG that animali Cftnnot cxiat on food contmining no pmteb>- 
eoBipoondii. wc find from ootnparativc Ktotutic^* of the food whicb 
hat bficn taken, and uf ttie nicrfi[;;cnoiu omuts erpctided in the 
mebunurpltiitiH itf Ubbiup, (Hr!«- " Nutritinn *' iti tJw tliird Taluuic.) 
that the attinul or^anuni deriTc* more than a sufficient nupplr of 
protein- com pmind from the ordinaiyref(etA)>lc f<>od. Although we 
un uot yd oble U>d«cidevrith ab<oluteoertatnty oiitb« iivcapabUkf 
ortlte ardmal orgBaiiiin to ^iiemte albamen fmnioihMraourcestlian 
proU.*iii-(ritm|Tijijiids, iL yet upiiean hii^hU probeble tbst Micb ■» the 
ceac. W'v am not even acquainted with tbe mode of ongin of the 
libunaen of the bJood fVoin the allied proteixi-^conpooBda contftiited 
Ia tTie food, aa ca^ein^ viietliD^ fibrin^ Icf^uintn, &e.; eQ wt knov m 
that these bodiea are converted by the procen of ififcitioii inltt 
aelMtanoea didfivirig very mucli iit Omr phytiical propcrtiea from the 
ftbove protein -com pounds but rcwmblin*^ one another in their aola- 
bility in water, their innobibibty in alcohol, arid their incapabihty 
ooagoLating. Unm tmd where the«e peptonec beeome convMtwl 
into the nomuil alhumcn of the blood, nre poinT* on whioh wb an 
exttirdr ignorant, neither can we under^taiid \ry ahal 
the aluumeit acquirrn ita tlue tgoantity of aalphurT t^ttoc tfaeMJ 

peptoncH, as J bare convinecd Diyaclf, fixe the mo«t part coAtnnj 
exactly ai much aulphur aa the aubatancet from which tbe^j 
uri^tijite. 

6W*,— After what ha* been mid of ihc occurrence of albumenp 
it Menu Bcar^ely neoesMkry to adduce any further proof of its 
utility ia formmii and renovntinti the nitro^^out tsitiea oftlie 
animal body. Iti fikci the vTiolo theory of nntntion rente wt thb 
postulate. It ia a question tiiat ha* liren much eontmtAl and 
varionBly aiiaworcd, wtiether albumen dlrertly eooperalM in the 
foroation of ccUa and the eletnenta of tbaucs- JuL Vcf^l* i« on 
e^Mcitl «nppoiter of the virw that tibrinooa erudMioni are alone 
adapted for the formalimn of eelln iind Uaawv; basing bit opinkm 
OD pathobgico-^natontiod experimenta on tfxudatiuiki. aiid on the 

that a unall quantity of bbrin ia containe<l m the lympb for llie 



eflBion ■ nol ip^W T^My wtM^i hi tbfl IrxL lib rtnuirka ofplj wMt 10 bmwM 



ALatMtN. 



34 



reproduction of cffcrlc mit*rinl»- The absence of fibrin in the fluids 
of the c^t mvA also be coniid^rcd (^ oppoMng Vogck's view, since 
tliese l^iiidf exhi1>it the highcit Hcicrce of pTtutidty ; yvt il init«t lie 
tulmiu^fd nn the oilier bmd, tlinl ti^i^ niEmlrr-prtinf ih Wik u-iirthy 
of ollention fram tbe cirGamatance that ritcllin, irhich i» the true 
g^m of the egg, has been found by the m^xt carL-l\il ioTcatiKation 
tob« iDoresimilortotihTiii Lhoaiuiy other prot4iin-oom pound, buvin^, 
indeerl, au almost perfeL'dy iileiiticml canipusntifjn with it. But 
indrpendi^iitly uf Uie pei^uhiir TclaLluiis of tlti* if^nu of Uie egg, u 
cmrcful conHidcntJoa of plaatic exudations will in itwiEfle&daa to 
dttnhi Uic corrt-^ctTioaa of Vo^l'a vi*^w^ for bow o&n theeiDftU quantity 
of tibrin in Hw plaama (see " Fibrin"] ifiTe rise to the frequcnlly 
large BceuTnulations of fibrinous «EndatioriH ihai arf pHMSTtig into an 
or^;tni->i(!i] cujidttioiu rftpidly a^lfie re^iur^lioii of (.Ue^crDui j^ortioiiA 
of thCAO c-xudaUons may bo etfcctcd? Wc cannot suppose that 
VogdL intcudft to CkSMrt that it ia only tbo librin of the extuktioni 
wkich id converted inuj tvlU and fibrM. The following mode of 
emtidning th<t Kubji'tt ii|i[]r;irK tii mrr<-9i|i<>[Kl riiikI rhm^ly witli 
the ^i€t« before un. We shaU in n ^ubocqucnt part of the work 
enter upon the connid^roLiun of tilirin, lu a hnk or triuif^ition stage 
in the metnmorjitiosis of nitrogenvun mailetn; wc itgrec therefore 
so far with Vogel ns to mtume that nil alfiumen paMes throngh x 
tranailioit sta^v, whii^h we term lihnn, lx'f»re it can he i<oiiTertrd 
into cclU mid the elcmcuta of tiA>^ie«; hence thU intcnncdiatc 
link in the mctnmorpUoeiia of tissue appears in very snmll quan- 
tity or not LLt nUf because ut this stage the mctatncrphoBu u 
stationary for only a short time. If we re^rd librin u a body 
wIhwk »i)ct'ific gravity is ever dmji^in>r with iis rlwynical rhun^, 
tkHf iiJT iiiataiiocj ia the caac %rillj the iddehjdcsi it irould scarcely 
remain lor any ftppnocinblo length of time at a given ttcgo of 
meUmorphinn, and would therefore be fts little appreciable to our 
■enMtn aa the nldrhydr uf nrtiic arid, in lite procetfi of acid fer- 
mcrttation- Wc ihercfofc belic^x tliat in Lhc oiganitiLtion of Uu; 
cxndation»r tibrin is formed fnjm the albumen of the transuded 
plasma, but thAt it mjiidly undcrf;ni!n further nietajnorpho»J£. 
I It still rvmainM, however, for uk to determine why cells s.nd 

I fibres :ue nut furjued frutn tu^tchis rxudationn, tlml is ttj nay, from 

I albumiiioua aoluliona containing; no ^brin. This qucation ought 

I perhaps bo niuwerod by suppcains that the pre«e3ioe of tibrin ia 

I only required to form the point of crystaUUation for the depoai- 

I lion of plasiic [natt«r> and tbi* view seenu to derive support from 

I the fact, that a portion of eea*;uUted fibrin when thrown intii im 



uiicofi|;;tJaCie4 plasma, perceptibly AccdcroUs the ooo^tation of tbo 
fibrin ; but to sim pic an explanfttion it probably not admisnble, and 
It voulcl nttlier xeBm ihut the ««^uh ^xtidaiinri!t posMm no tendency 
tu beootue orghnLMil, m ajn!ie*nunjce of tlitfir nercr Itvtujg |mn! 
plsfrina minta fibrin» but of their frequently coiiUinin^ Icn tilbo- 
men, and in all caaea more aalts and cxtraotJr« anattera* than iIm 
MTum of the blood ; although wo are unable 1o d^tcraiine tlio 
mnnncr iri which ULlt4 arc nblo to ttmsi the ineiainoqihoaia oi 
nlbumcn into cells, wc yet know that ulhcr iiidauiorphoaos of 
albumen, i» for instance, putrc^tt<»n, are hindered or onoditiod hj 
the figciKjy of the4c bodifiv* 



FittniN. 
Chfinicat Rriatmt*. 

Froprriits, — We mu-^t iHatiii^sli lietween tiunaerous tnodifi- 
dutton:! of li>iriji, if wc would attempt ty specify the TArioua vub- 
■Unccn tQ which Ihiit ttirm has ht^on applied. Wo parpo«e, tbcro* 
fore, only to conttider Hbrin, In the fint place, in ita nktitnlly dU- 
uolml form; next, hi u sptuitaneous »1xti* of eoaguluCJoii ; and, 
lii^llf, wlicn it 19 coagviUtf-d by lieat, or l>uilcd. 

In the naitfirat solution of fibrin, we can distin^iih only a few 
of it» properttov, since it i> here mixed with atbumon aad other: 
mnttcn of the serum of tbe bluod; und wc are nc^^utlntcd wtllq 
few n-j]g*^ii1s by which to (ilfitjM^iii«h difnolved fibrin (ti filtered 
fr<igii' bluud (>, r, in bltiod deprived of xia corpusclea), frosa 
the albumen contained with it in solution, Wc at present knoir 
notliir^ more of dtstolvcd fibrin tbim the fatli lon^ r^o ndvmiwt^ 
bv Job. Mliller*. Nrithrr nrrfic arid or raniilir ammcinfiP 
iitducca a precipitnl^ in the fluid of frogv* blood; hut a concen- 
trated solutioa of CAOitic potash tnll precipitate fibrin u well 
as albumen («eu p. ^I33jt ether causcb librin to con^lale, while 
it allows the albumen of frogt* blood to remain disMolved. 'nie 
spontaneous coaipdatiun of tbe fibrin fruni tfir plaiini of all Tcrtv^ 
bratc auiimiU may be i^rcatly retarded by ilUntc bolutions of tlte 
alkaline sulphotcit nitratcsi bydrocbloratcs, ~carbonat«*t and ac*-j 
tateSf and m»y even bo entirely prevented by oone^ntniied solotiona. 

Ah we puqKweirfAtingiioincwbat folly of the sponianenna rtsigu* 
lotion of ftbriii in ihc second ix>Jumc of dii§ work, wbrn vr enter 
upon the coiieidcntion of tlic blood, wc will now merely obacrvc* thai 

■ I^Kti, <1,Phy«. lid. I, 8. lit tor toL I, ^ W of lU meoU EAAm «r 
llw EDRliBh TnaUsEion.) 1 
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the fiqmr tanj/ninh (after the rcmov&l oi the blood-corpuscles) will 
(rpriuenily ii»?nxfne ii thirk fluid and gelatinous chifaetrr wirhin twi> 
miitulm tJiei iU retnovuj from the living h(K\j ; tn a j^hi^rt ti[iir nanM 
dropi of fluid appcftr on the tolcmbly con^utcnt jctly, nnd tpcrilily 
DUKnieiit, until thify fom\ &n entire strotam of itcruto ovrr th<3 now 
fttUv developed coajculuiu; thU co^til^im now be;{iu« to wulruct, 
becoming more or ]v%% fenaciuiis, tfiugh^ vla^tie, &nd resjfltent, 
Eccordln^ to ccrUiii accom|K«iyirig rAmditioiifl (as wc ahull more 
iuiiy cxploiti wKcn Ircalin^ uf the blood). If we tfac« ttiis trail- 
itiOB of the tiUrin from the cliruolvcct doid eondition into tho 
id atnte \tndwT fhe microfteope^ u careful ohservatUin «liuwa lu 
the frcxh ^i'^j/OHT sa/u/Kmin nhihils iioUitiij^ rnurphiiluj^ieal 
beyond >ome fevr colourlcM blood-corpustdo £ when it btgiiu to 
gcbtiniftef separate points or motcculnr gnmuIcA nppcAr ot various 
Kpot>, ^m whieh ariic extremely fine straight throjids in radifttinif 
WueA, ]dth»u){1i iht^y dfi not form «Ur*litce m[u:<r.« ax tn crvKtnllisa- 
tioci; thc?c thre4ul.% hccoming clon^nted Lmi.^ ihnrtt \pTm^ing from 
other solid ]>inuts unti! the irhole lield of view appears its if it were 
ODTCred with u deticvto, liut somewhat irrei^olar eobwch. 'I'hts 
net-work finally becomes no dense that the eoiourlest blood-cor- 
puHekff iuditfilded in it cnn semvly he di«linguished- 

Et, IS Ktrarcely uercssary, at tJx" present d-iy, to offer any refuta- 
tion of the older views, according to which, on the one hand, 
fibrin arose from the borstin^ ot the colourless or even of tJie red 
I blood-eorpoiurles, whiles on the other, it was ^mply deposited from 
I the hloTid in whielk \l whs originally only iiisiiende:]. T\^t former 

I view hua loug i^^^aited to he hrJdliy phyxEotoginta, while iiucroftcupie 

^Hobacrvutioii!» afTorda ample crldciioe of the uiitenabilit;f of the latter 
^^Fn y pot i ic8i s, 

t As yet no satisfaeiory solution ha^ been afforded to the ()ue»tion 

which haa l>een frequently railed re^^rding the nicaiiH hy which the 
6brtn is held lu solution in tlie circuLatiiig bloody aiid by which it 
isdisposcd Ut coai;ulateoii thcremovjil of liic ploainafroin the living 
body* VariouB facts prove, indeed, that the access of the air (that ia 
to Kfty,oftheo3cygen;) greatly ittftoences the coagulation of the fibrin; 
but it is doubtful whether ihiti ht tfie ordy cause of compilation, 
tincc the aainc pK-ccAS ^oa mi uithin Um veaaeU of the living 
OT^nnism, as soon oa the blood cca^e^ to circuUtA Thia question 
cnnnot be answered chemirnllv, since we are at present aequninted 
only with thr produft of iliiis process, while it is rcqiiisile for a 
eorrect jndgnirnt nf it that ire 4>hoLihl know not only the end, but 
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the bc^inntng, Umt i« to my, thi^ itulMUum; ongiiMdlr held in sohi- 
tioA in the Ivliiod. Wr mUMt, fJivncforr, Mill limit ouraelveis to tbcr 
BMcrtioii thnt XUe blggd of vertebrate knimitU boldn a substance in 
BoJuctou, wliicb, by iu mctAmorphoni, ^ncratci a mbdtimcc not 
soluble in the verurn of tbc blood, and whteli we cnU 6bnn, 

The vic^w that f^jritirrly prrrsilnf, n;iinGl]f, tb«t the fibrtti vnat 
lidd m JfoluUoii iji ikx blood by allultiw anil obulitie saJt:i,nnd ihml 
it» OMpiUtion u-a.1 oirinc to tlic dcoompuMtion of tlic combiiuktion 
of th« fibrin and tijcolkali Ijy tlie oaHjomc ucid of the air, !»■ been 
tikorougbly refuted bf Num*; tnileed> blood Cf>nuiniiig mudi 

CHrbciiiitJ itt'irl ciiagiilnTi-n very ^\itn-\y, Hfid on tlie ullier Imitd^ Xhm 
carbonalcd a]luLrii» retikTcl. auti nmy even wliuUy prei^iit Llie oiugu- 
Lft^on of the fibrin. If, thercforYs we oru determined tipon acvkin^ an 
ejt|>lBnAtioa of tbi« iilienornvnoii^ we niunt raat ■Mwtied with owro 
lictJon bnHPit tipon anaUigy. Thu4 ve may eonceire tluic tbo 
albumen of th^ blood, n'liile tiiiilerrprin^ a procevt of metamofw 
iJioais, ia dinpoaed to umuoiu a meUmoqibowd vid iiuHjluble form 
by tbc n^'cticy of the minutest quantity of oxyKen* i& the svne 
nnimicr an tbe juic« of tlm F^riipe^ ■e<;ordirk^ to iiny Lunac't «xpe- 
rinicniar U brought into a condition of vmous fercnei^tAiion bjT 
nieuns of tbe minut^^t <|iifti]iiiy of oxygen. Hut when m> dblJii* 
guisliL'c] an «nquirer &a Niuae, while he declarca tbis proccaa to be 
u cbeuiicBi onCk reKorda ibc vuljat^ncc titat undergoea lZic mclamor- 
[)ho8i^ &B endoxvcd with vitality, we nre bound to rcjeoC hia expU- 
nacion u m«re tietion ; for, tndepeoidentJy of tJoe faet Uiot if » pro<- 
ccu he obeniicul h most be capable of cliemical cx|)lMnBtion, ic 
Huenii \o UB wbully :it vuHance witlj all prcconevircd idcte of lif« 
to Attribute life to a aimiik- or^uic sulMtaiwe. 

Spfrnttxtitouthj ciiaguifiUJ Jihrin ie a yellovrtiJi, o]MM|t», 
mvi, which beeoniM bard and bnCtk on drying ; it iv wiilioot xtncll 
or ta^te, and \s iuM^ilubte in uialcr, alcoliol, and rtbrr; nft^r 
drieil it nterely awirlln in w«li.'r. an J becomGa agnin stoft nnd flexjl 
itnftdiJy dcoompoeea poniiude of hydfo^n ; it diiooUen mo«c eoail 
in «cetie acid nnd alkalies than many othor ^^rotetn-compoundi : 
doeonipoitei rapidlr and putrifiea in the air, dmulvinjc. if snflietpni 
water U* prcsoitt, nnd lieroMiiiig ennvrrtrd iiktn n ^Ivlanee whti 
Ukc aliinnicn, in rua^uU^de by licat ; di^rin^ tin* proco> it attrvct*^^ 
a eoeaiderable quantity ef oxy^ien, gradunUy devclupea amninma, 
carbotue arid, butync add> and sulphuretted bydr(>)»en, and 
ft nandue eonmting princijVLlly {if Irunrte and irroMap (3d 
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Mun^liand,* Wurli-t Bujipt)- It *» (generally supposed thai 
fLpoEitauteousir coagulated Sbrbi mUl disMilvc in solutions of ccr- 
faiin ALkalinc Jtalts ^ but ^vo sltimld Kreatif err if tvv wore lu rrgard 
o fluid thua obtaaned ^ a t»tTi]pl« tiotution ; for fibrin not only ro- 
^uire« & longer period to diiftolve in r bnlii^r fluid tlian in 
neeeMary for Ujc solution of a Kbi|)lc hubilaticc in nn indi^rcnt 
n^CDAtfuuco. Iiut alao a luii^licr temperature, and U>c aabnc fluid 
must alwayg be kept for oirtr cr more hour» at > temperature ap]>roxi- 
matingtotho batrhina heat (hctwden .Of and 40^J, before any 
ronKi<l{^ral)1r qimntity of fibrin will bp cltnmlvriL MurtTuvt^r* Ure 
fifirift »bouLd Jiut Iw loo long e\]n>scil to tlic action of tlitf air, if wc 
wish to cticct lift solutioEt. L)€oia,5 who first noticed Uii» aolubility 
of tihrin, 8cb«rcr,li nnd Polli,^ uned for lliu purpo-ie a aolution of 
3 part* of lulnitv ofpotaih iniO part»"f water. Zinirnem»ami**haa 
bikVRVtfrabtiwti tliut Hulutiunsinf Ilit! tdkitliitt- nulpbatea, ^^liuupluitcnt 
r^nrlvonatea, oiid acrtaLe%, nx well a% Uic cliluridr--*, broiiudc» aiid 
iodidca, nuf;bt b^ employed for the aame object. The Holution thua 
obtained, wbich ih alw&ya iwperfeot, and contutna uTidlnsoWeti por- 
tioiitt re<[ulring to be removed, h visdd, iind '<it about 73°€<>^nlatea 
in llakeTi. It dilTcni Uoxn au aibutuimiun HnluU^ii ui behif; ^ilrojigly 
pmlpilated hy acMic acid (wliieb la unly the c^aae to a nLijjht degree 
with albumen wheii carefully noutrnliicd] ; it it n(}t coaj^uUtcd by 
clher, in wbich ro»pect it ditk'rii from thi; naturiiLly dtatioLved sub- 
■tlunce which fcrrns librir. Ulieu th« 6bnti has htitn dlj^esled for 
a feulTicietii length »l Iiulct Uie HtjIutJoii ix nut rendered turbid by 
dilution with niktcr, aa \a the eaae after digcallou for only a *hort 
period- At on ordinary lonipcniture, the dear solution remains far a 
l'>nL; time unaffected by the almofphoro, only d«poH ting solid par- 
ticles after it ban absorbed oxygen, wh«» it lifts passed intd a jttate 
i>f pjLrcfaction, and exliibita I'ibriunta. 

Sdierer t}ioii£lit that he liad pro^txl that tlie fibrin from ortcnal 
liluod or from venona blood in inflanunuLory diiicaaei could vol be 
converted Into this alhuminouD substanoe by aaliiie KolmionK. TliU 
view baa been eontradir^te^ by Zimmennann, but the subject haa 
nut yet l^eeii fully investigated. My own evperinienU tend to 
sliow tliat the fil>rin of the venous blood of tlie oa very speedily 

* I^JirtiH i. plintob CtiBin- ^ GIK 
i Ann. av C'liiiu. •! do Fh;*. T. Jl, p, 3£flL 

# An-l-t^rMlf M.M, S*Vt. T, I. p. lli. 
IT Ana. unL*, ^ mcd- iaS9. Apr. i>p. >&^13« 
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lo.ica these pnipcrticTs nhilc that of the ftrtcriftl btood oi the ssmc 
ftnimul doc3 rot diMol^rc m n iKtlutJon of mtraitc of potuh. In man 
I found thut Hliriii, whether from vl^oiu, niterial, or ind^uttmntory 
Ulood, wac toluhU, excepting ui two cues of infljtminatofy btood ; 
the nrtrniil ami vrnuu^t tibnn fniTTi pi^i' liltmJ ftisHilt^ eqiudtjr 
wd), and «viUi K^c^t rapidity in wjttcr coiitaimits niCrat< of poteih* 

BoUed fiimn pi>»ieaae3 olTcoit till the |>rtipertica common to 
COftgulaied allmincn; from whvch k U eitremely difficult Eo di^ 
dnguifih it. C. 8L-haiidt* found th^ «pecitic weight of dry fibrin 
»tfikctcd with wttUrr, ulctjliul. ttcid cibop to be = l'267d «ficr de* 
ducting the influciico of tUe Euh-conttituciLtK. The influence of 
heat dcpriTcs this fibrin of tho property of doconiposing pc^roside 
of hydrogen, and of l>eing convened into % fiolubU*, albumen- 
like GubfttAncp by digo«i.iori in soUitions of alkaline lutJtt. Wjcli 
Hcida and alkalica It rt&cta in the ftAmc manner ba coaguLUvid 
albumen ; it dissolvcit iu alk&licA, and form» with them compountli 
having no reaction on vogctablo colours \ mth bcids ic a1»o form* 
combinations which are insoluble in wat^r to which an acid h*t 
been added, hut diisolve Uf^Xy in purv wnlcr, Cnticcntmtex! hydn^ 
chloric nrliil communicatee fin indigty-bluc colour to it. By pro- 
longed boiling in water, itbccomcndccomprMiedintoasolabtcmnd an 
insolohle compound, lo Ihc former of which Muldcrt baa given tbe 
name of cer»xide, and to the Wtcr, l>itio<cidc of protinn. When 
deeompnpcd by chromic acid, or by peronide of manganme amliml'- 
phunc w^id, it yields a lai^i-r ipinntity of butyric acsd than any of 
U^c other prutein-comiwUTidA or their dcnvfittvca; it yields, hoireTer» 
less acetic and bcnEoic ru^d than nlljunien, although mors thttQ 
gefetin [Guck«lbergert^ 

CompoJtitioit. — Before we crm cnn%ii\ej ihir rJurmical (vmnltttitinfi 
of a bcK^y, it 5* always nexwvwary to imjuirc wlielher wc have to 
deal with a pure and simple s>iihstance, with a chemical oompotind, 
OTi M ia oft^n the cose, with a body with which aerend avl>ilaneea 
are mixed. The ^urslion is more impeniiive in reference to ttbrin 
than lu any iithrr nnimAl subsfamv, fir IhiUi inicruteopioo^niochan- 
ical invesligntioiiji nnd many chemical cxprriineiita %ecm to iiidkate 
that the ordinary, ao-cnlled purilicJ hbriii is not m ohecaic«Uy 
simple nubftaocCp Whrihcr fbrm be se]urat«il from the btood 
or from tho lymphT H ta invariably found to be mited with hetero- 
gencout morphologiral rtrments, npecitOly with the fmlouilraa 

• Ann. a. C%. u. Pltum. U<I,«1,S. IW-I*?. 
1 llQii. Del 17. & 300 910. 
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ibuTid HwnrJftlc'H wiHi mcilcrular grnnulos uf various kimU, Bnd 
usually even with blood- pigm^tiL \ roicros-:opic examination 
[ai ooo^ulatcil and perfectly worthed fibrin will tcodily proTc that 
tlj^ UiKKx under conRtdi^rntion in not of r boiiiognnoou-i n^turs. It 
a tJiemit^l fnrt tliAt purr iitmn (et'eit thvt uf tl^e pig, whirh 
lives wa rratltly in n »ajine !inlQtion>] is incapAblr of CQm|ilr-t<7 
iion^ niid ftlway^ leaves & quftntity of ixuoltiblc tl^ke-^. Kven if 
BouctiArdat'n* stutcmcnt in erroncousj &A iwscttrd by J[)iLmci*, 
'CAliour,t nnd Xfuld^rrJr that be hint dccompoMMl librin into cpiilcr- 
tmjHc :uul Albuminour, Miildrr^H experiments undmihtircHj: lend to 
ahow tiat mure thnu i^ne AiifjMjmee rnimt lie eonrenled in fibrin ; 
nrid tbbi aecm* further proved by the ^bovc mcntioncil dtffcTcnGc 
in Qto (ibhn in ditl'ercnt clasiic> of fiTiimnU, a^ well titi by itd dilCercTit 
chajnecer m dUeiue«, ^the molecaltr fibrin of Zimmerman ti,{ the 
pnmf^ljriii sind hradyfibrin of Pijlli.]|) MierofH!0|H*ral eximiiialioii 
furiiisiic-H iMf hovtcvrtj vnt\i tlie chief pmnf thut fitirin is not a ftiinple 
body. 

In considcnrijf Ibv element^iry compOBition of tbia bady^ w© 
niusft ihercfore alw^ivK beur in miitd that the reiulm of the aiutyiei 
refer ro n mixed «iib stance. 

We will tbercfiiro rontont ourxckeA with giving tbc reniilt.i of 
SchcrcHn nn6 Muldcr^A analy»eA, in order to present nomc idea of 
Xht proportion <if the Trtnoiui olcmont« conttitutinfp Jibrio. 
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Rilling^ found 1'3]9g of sulphur in the fibrin of the blood of 
the ox, rthilc VcrdedT] govc it a» i"5yj|{. Mcrt of the Uter 
elcnwntftry ftniilyiiefi of fibrin a^eei>) thevipwthAC therein rotlitr n 
kri^'^r quantity of oxygen eonlEiin^d in tt tlinn in albumen ; Tklnliirr 

• C«m|it» K*J. T. I4. p, IW9. 

* Uriil. tu POO. 

J Ann,il,tl. II riiom, Dd. 47, 8^ »*^fl. 

{ 2arAQilyiu<iindfi^(liCiibdcrp«oad^lMl-ProeMKk Bffrtin. inil.RUOff. 

|[ Oucla med di MiUiifi, IU4, p. IIB. 

^ Aau, d. C%- u. Ph^m. M , ha, a 3ia U. aiA. 
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Tlam body tarmm * li^lii TcUev. hunpr, tD«(h pwdpitite, 
whi^, vhcB dhid in tW vr, ak«* tegtlfcer inte m 
§htmn%!, mtkmoam bmm^ M»d Mi PiiMHitft, iw 
popvln ; jc beoMoa very Tndd in wmm vtfcr, am! aJmiu of 
hmn^ ilnwn mla l°n|t< ^Ikyr ■binvistMMl>Mtd dutttds: >l rmdm 
iratef ifi vb»ch it u boikxl <mly i^gbtir m^vlt «k1 ii pcriDCtlj 
iiMolo]>k in *lcj^boJ umI etber; » db^olva tn ifilaCc icclic Mid 
Md in iliiut« nunenl ackki wtrio Md 4om mK commonlme to 
k ID well imrkcil ■ yeOo« colour u lo tli« oUwr iJlMunHia^ 
«nlHUnM3«B; vim dmoUed iu acids it im|- be jTmiinUird hy 
ftSUrw And nd pcuMlMo of poU^^ by UaiUc »cu), lo^U br m»* 
U1« of Ind I it M rculilr ftoJablo in dkAl»e«i from vbich it xaaf 
igito be |>fcci|ilijited bj Kidi^ k fvtat <m bein|( b«ftUd^ and fiuOy 
wlwobA, vith tb« evointlon of a bofn-like ochn^, 

i'ri^pwa/iOM^^TIjc mdlKxl Jint wluplcxl by Joli, MiilJcf b 
gencnJIjr ent|)loycd for obuiniDg Uie iiaiuiftl «olutM>n ofUie&bnii- 

■ l^vk d. Dim. M. •, h, ia. 
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yidiling sulKtaiice^ v>k,, iLilutln^ ^^^*\p*^ hKuirl viriiU •sugared nater, 
(1 part of AUgur to 3(JG of whUt,) nnd filtering it. 

The best int&nv of cfitnining frogs' blooH for thin cxptrimetil w 
to ainimute boili thii^ht, and dlow the bbotlr with wliiuli a comi- 
P'derabk' (junrjrity of lynipli i« mixcti, to flow inl« *UKnr^il «Btrr, 
'vhich iiul Oiilv dilule^>i tim iit^fUir Hanfjmnis, Imt, retaiid?* llie coagu- 
[nktion of the fibrin ; the blix]cl<n>r|tum-lrt of tlie fro^, like tho»c of 
Inost of the othoramphibiti, nre«a«i5 wril knowiMnuc-h lur^rr than 
[tiios« cf mammaUft and birds, and therefore pa«!i \e^% etu^ily through 
'the filter. 

A cotiHidemliV fjiiATitity '>f the naturnl Miliiticm of iibrin may 
bt! uhtaitjcd fmiii huTiuui bloin! (the corptihcJr^ oi whbh liavc tb^ 
projwrty of sinking; rcry rnpidlj], by pcunng otf the Tory slowly 
ooai^ilatinfc fluid which collcctK nhovc the blood-corpiiaclea. 

A aiQgle dmp of fresh blood, whttn laid on ihc ohj*(rt %ta^c and 
covered with a pi«*t uf glass, in *nf!icipnt to exhibit, the poagiilatioii 
of the dhi'xu uiiflcr Uic mkroHcopt^ : mi nccnurt of tlie lunsi uf red 
corpuAclea t]je coajcuktion is however not vo well seen tui when wc 
employ a drop of Jliud frum the surfaoe of hloodg m which the red 
curpuflclojE have Kuok below tho upper lovcl. 

In preparing M{>ontaui?ou]i)y coa^lAted find hoilncl fibrin^ the 
bh>o(l-c1ot inu9t be citt into fine pi4-ee«, niui then waMhed in u-ntcr 
ui^tll It appears perfectly white. The fibnti nbUuued iti llii» manner 
in more readily WAthed than when obUmcd from whipped blood. 
The pronewi of whipping consi^ti citlicr in shaking ihn blood, tt^ it 
tTowu from the vein*, in a bottle with shot, or rapidly *tirririg it 
with nmftll twig% or rndi ; the h1(iod-eorpnHcli?x rrninin nc^pended 
in the scrum, while the tibriu wpai'ateslii dtlicale but dense flakeii; 
the greater density of the imali coagtila renders it dithcult, how- 
evicr,ti>wBah away the Mood^corputcleaeneloaed in tbaxe ^akes, or 
to obuin tin* fibrin a< frre from bwrnatin na thnt which i* obtuifwd 
fr(»m the blondH']«t, In urdcr To rlcan^ rhi^ fibrin as mnch >« 
possible, it is neccasar^', iirsC to knead il for some time in water> 
and then lo hang it in water in a bag of lincni by which means the 
tails and tiie pigment graduAlly disbolve^ and the particles of the 
tlnid rendered thiu heavier link to the lx»ttom of the ve«KH, while 
\v^te water rinei in their pl;irr- 

In wAer to obtjiin Iwiled fibrin in the j^rcatcst powiblc purity, 
wc muirt drj' il after il has been boiled in water; it slioidd be then 
pulemaed and extracted with ^ileohcd containing Aulphuric neid, 
in order to remove any rt^mAiTis of pigment, and finally with cdier 
for the removal of tite fat. 




6hrWf baft 

hv rrcn^BMB br uor bvwviottr «iui ItjoracUBnc mbb mtnr 
and oUmt r^boU • of 6iuUt it ofWn oott m l a of ^Ktjr or tuthf 
nallflvs tiMft «ui eMfly b« diHinfMbcd br tbe ordnwr tot* 
triM nbrift* 

h n oAa pcffectiy tmpO Mi ble la AsiingviA ooigidited fi 
fram oCbcr pnilm-o)«apomd»i «d4 «c mc Ibcnfav Mit 

fibnn: tbe Abhn bM, in tb«w cnacs, dntiiy ■ipinii d an or- 
IpMlind conditicm, bcuI exlubiu lb« «kB««its of Tifwwi dnd«r lb« 
mlcrB*co|w ; or we ^nd an nnorgaikiMd, anorpbov* noVr ^rieb ia 
oauftUv ool fibrbi, altboi^ it itia^ br a ckrinftireof that hodjf and 
odiibitoiio propcnjr of fibrin UutbiiotcvvaOQ codl tbcp>otci»- 
floinpoqnd * , u wv mc, for in>Ut>c<, in ubcfroly J qao Mt i. Maaf 
obTioiu rcawxit oun«pif« to render a qiuntilatWe imlrais bvpno- 
tkabto \n <\i'tfTm\t\Aium% tt( ihix kind. It ia thrreforr nnr4bctBical« 
to Miy lb* Iruht, f'tr pAfhnUiginil AiMUMntit^ Xa fWii^nftt* «wrv 
uiMir](afii*cd eiudAltoti >4 fihrirt ; nor ibnU wc learn to duUngnah 
lh<^ cbeniifial aiibvtrtU of thcw cxodationv until wc abnU baT« 
iJiuaniyMf faMTMigBUsd, in n cbeniical point of viov, tbe Acmil 
(XifWtiuitinn of l)ie priotMn-<^imprMtnfl!i, 

Tfi«i yuim/i/A/Jnr 'frfrrnriDir/t'^n <?/' /iMn in ftnhnil Auidi 
prnliaUy lirtni more fniqti«ntly dUeinpttil than UttL of aiij 
•ulnUncv i Lnit wc nrrrrtlielca* trc *til] witbwit any method Ibafi 
TulfiU tJi« rcqiuntnienta ol & good nruiljrwa. Tbe uanl nvtbod of 
doUmdnLni 6Win f|uanti1n6vriy i« by pKaain^ tbt dot and 
WB-vtiing out lltp biiiod, or inotr frnjuenilj' by shnkirg orvrliippiny 
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btooJ iKforc it ha4 Gi»igtilnted, and drying and then weighing tli« 
filjnci thus&cpAmtcii. lit t^ie former at»e»iiotn'ith?UQ(linK tbemwti 
*^rcftil ira»ltin;fr the mi^mbmnou* pell-wnlln and the iivtclci (if indofld 
t!ii-yrtiKt)<if Ui«rsd l)WJ-<!orpu»olca remain nilatod with tiivc-cjftgtt- 
lum ;iu\d l\itKtiri'-ttUaU!)cht\ir^\ rtsiKiiiii wliy l1lj> uitfUuHloftmuting 
Ihc bloud^clot should oriCA»ion n Xoxt oF fibiiu ; lienoc the second 
mothod in ^crnerftlly prcfcTrcd. Wc have ftlr<:a<ly neon tliat tibrin 
obtained by shipping tdway» contains rrai;ine»tA of vooi^ofthc 
rv-il riir|>utcI(-« an<] mo^ of the oo^ourltstt rurpiuelea ; indeed the 
fibrin Uiiu iilituTirrI u fnr mom- diftWlt to hhsIb, itml mncfh Icai 
compact in its trxutrc thjiii tli«t whicTli ia oijUiued fnjtct thr bloocl- 
dot ; it bc4:oinc4 iKtmcvrbnt rccldisfTi on expufiuro to the air, and 
often befcinn to putrefy )>cforc it hoA bocn frE>ed from all noJublc 
*iih«lAncc«. The fibrin determined in cjuanl-ilnti^t? nnnlyiiM of blood 
and lymph i% never nr very rnTrly frrc from tlic? fut vhich ndhcrcs 
Diost tenaciously to it. Mi>r<-(ivcr, in itomc tonn> of dincasc, and 
in certain animab, the blood when allowi^d {n stunt! dc-poiit^ a doc- 
culent fibrin, which on wishing pa^cs to a groatcr or leai dcgroc 
throii;(h tho filter. 

UUie tepftmtt^ fibrin wcTv elwavn of tW T^atuc eunftiKtencr^ nnd 
if oncand the sBnic* relation existed iik ei^tTy npcdnLrm of bloud 
betwmn thu ffarin, tlir lats, and the culijurlcss corpuaclea, we 
mi£:bt rcfEard the and>-ses of different specimens of blood, m refer- 
ence to the uiikuunt of libriii, us ul^>^ny» udnntUng of C0Rtpari«0D ; 
bat wo know th»t «i-on under vtr'icc phjciiologienl tvUtioni, the 
quantity of the l}mph*-ci>rpua«1f'A tu^pcndrd in the bloofi is 
cxtrcindy Tariable, and thua^ for inatancCr wc cannot atrictly 
oompftrc Jina1y»e4 of the blood oJVcr repented veneseiitionA (when 
tbo blood aUvays oonlAuis a very \uTge nunibnr of cnlourl«<8 cor* 
pnades) with tbo9« of blood not thui modi^:'d by vcncJicction. 

Otatrrraff.-^T\i€ Kiihutnnrs^ which wt <Hn^^l4l!nu furiua iibrtn 
oeeuTft principtttly in tlie hIo<id, in tbr lymph, and in the chyle, 

llfl amount in noriual rcnoiu ^(ond !»c;irccly rcochea tl^g \ acoord- 
inf tocK>«<t obacirvera it fluotuntes between O'lW and C^SSj;. Iii 
the hhwd of hcfiltby men Schorr r* found from 0-203 to 0'2ijS^, 
tlt'vi j^nTwTBJicT hfts, bnwever, a hii^Jirr imporUkiice tliaii from lt» 
anmll amnutit we shouh] Hi fimt jiiipptMc, *6eing that, in dilfercnt 
phyMolf^ical and pathologicol conditions, ita quantity is lubk to 
;Ci'<>JhCer vnrintionH thin that of ttny other constituent of th^ blood* 
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Evrii m d^ermi rej'sr.U thn tiUiad o<mtiuji« diflffrent (|u&ntities of 
fibnn* fcltliooith the qucHion wtictlicrvcnoa* or arterial bloc<i coti- 
tjimlhc^CAti^r qutvntity i» «iill unAnnwcrfn] ; at ullevcnJa the blood 
of the purtnt win ounUiriH n far Icks qunntiCy of fibrin thnn tlial of 
the jugular vein*; Bccortling to the numcrouv invc^tigaUon* of 
Strhmiil*. It in nl least tlint:' tinit-Ji mimlli-r in t!ir fonrirr iliaii la Oic 
bttx^Fn From aornc obftcn'atious uf Zimmrnniinn,t it apjKttrs that 
the blood in the veins remote from the hciut ia richer in £bHn 
than that in the veins nejirer to the central orji^in of eirculfiUon- 

Sfr a]>]^enrs to induce no difToreiic^e in reference to the emonnt 
nf tiTirin in the hluiid, ttlthuuL^b Un- cjuanlity of this iimsiituciit la 
affi-utnl both by the pfrit/d r^ li/t and hy ^r^yrtflncy. According 
to the expcirimcnti of Noft^o and tlie more recent invceti^utions of 
Poj^fjiule]. the blood of nen'-boni infants contains less librin than 
that af adults the Augmentation in the amount of rihrin being 
especially striking at the period of g)uberty. In pregnancjTt afl 
njipcura froiii the rescarclies of Andral and Gavarret, it ia princi- 
pally in the laat ihtcc months that the quantity of librin incrcoM^s. 
Durinj; an orumai diet, 1 found that my blood contained ft Ifirg^ 
aiDourtt of tihrin than durinir a re^etaftie diet; and Nnnse^ has 
niade e^pcrinienU on do^-t wiih a xinnlar resulL Tlicrc tire nior«* 
over lUajiy co['njhorattvc pruofn of the eorrectne»a of Naasc's ot»cr- 
vation that the quantity of 6hrin in the blood b incrcaacd during 
prolonged /n»tinff* 

The remits independently obtained by Nasselj and PoggiaJe 
a<;;;ree in shovfing that iJie blood 4if ht^frirarora anitnaU generally 
cuntainH mure fibrin tlian tlmtof tbvcur-rurt/;v^u# (d(X^a and cats), and 
that tJie blood of birds conlaina even more than that of the /terhirora. 

The reauEta of the quantitative determination of the bbrin in 
the blood in ditTerent forms of dtj/ftrse are very numerous, and on 
the whole tolerably ac^oDrdiint. Tlie most constant and the mont 
decided aui^niCiiLaUoii utx!urs in iiiflaiiinjatuiy Utscuseat and eajfe- 
cially in Mcute articular rheumatism; ia the laat-naincd disease ttic 
fthrin h^n been found to reach I'lyjt and in pncnmonio I'UIJ, 

it t* mornoi'cr worthv of remark that inflammation in which 
no fi^vrr \% pri'sent^ and Ukettise inr*re fcvrnt without intlamm&ttnn 
an^iiicnt the (quantity of libriri in the hh>Qd. 
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In ether dincnM^s, u for iiiataiice, tn chloroaia^ t^hus, tuber- 
cuIobU, Briglif* di»c!(ac, and cnr^^inoma, thorc fl(wi»» ociiy to be in 
Aiigiiit^fkEaiion of t)L« dbrin when an inflftmmtitorv oomplinittoD 
HUpcrvirni^s; in cnrrmomft hovr\vr^ crruin nWrvaliims of Pujjjj 
and Heller appc^ to indicate that there m & decided nugmenUlioa 
oi L]>e fibrin inciependcntly of any inflamittAtory fercr. 

Til ere are no disetucn in vrhich we liiiti ftconntfLnC And certain 
dimiiTutimi of Uie filirin ; and whenever ve dnd any dhninutiun of 
the labrifi iL ia atlMuys very Eli^Tit. 

It 13 Ziowever true that in di«eiuie« where a eonatanfc dimiimcion 
cf cJie fibriu Um been vuppoAcd to eKuit, wc have only mrc oppor- 
tunities of aimtyttiii^ Uio bluod. 

In the iymjih of miu) MarebainI and Colberg* finiiid OOSSg 
and In that of tlw htiroe Getger wid Suhloasbtfrj^ert found Q'04^< 
cf t)l>nn< 

In the chyie of a horve Simon found <y075J, and m ih&tcf ft 
cat Na»«e found 0-13J of £bnu, 

'i'lir (liirin in iho timsch» in by no Pieans perfeetly identicctl 
with vpontaneounly euagukted litiriti ; il vt urie of the niaiiy species 
embrnced ur>dcr the generic name of tSbrin.t 

IVc shall return to the consideration of Uie bbrin of the nius- 
cIcA fEnu»ele-6bnn> when we treat of chemicul hiitolojcy; tinee, Ln 
urder correctly to uudcrttaikd its reUtionn, wo muiit Imve :xn acca- 
nte kLicwlcdgr of the liiHtulogici^l rlcnirnU of inuaiculur Imue* 

The reuiarka which liave been Alnrody tiiAde on Uie manner of 
recogniAing bbrin, include nil that need be ntated in referenoe to 
the vieffM ndvaneed re^^dinj; the eoa];uUted dbnu aiiBumed to ht 
drponitt'fl in liti^uett or exudationi. 

lit the piceedjtig duiiijrtion of fibmi, n crtticiMin might pru- 
hahly have been exjtected on the aeveral varieties of Uii,>i substance^ 
which hDVo been dtscribcd by dilVcrent writers aa occurring in 
niurhid Amda; ws have, however, nijuic ntj ref^^renee to Naasc'* 
Hhrin-diw*«, to Zimioeruiann'K molecuUr fibrin, to Rokitanvky'i 
|iseudofihriii, (rr lu the fibrin of laUrr aiaguliitiun, tu whirli 
VLlx-ho^v nttaehcA much impurtanoer bceauic we rc^rd diicunviuiu 
on »iieh pointa oa out of plaee in the department of ntnct soo* 
chemistry; for it la only aft«r the prioeifileei of soo-uhemiitry 



* Fotv- Abo. lU. o, a e£V03«, 

X tlJflii^ tiiki rwrttdy pablutmi a iiwm«ir cm tbn libHa of muMulET fibra, ia 
which li« mdiMlc* fefY«nl poiuU iu wliicU il iliMlinctl^ iliOurt frara dig fibrin tyZ 
thoMood, S«il Ann. d. Ch- n PlLum, UrT, 7»,e, lYA. — a. ■. n-l 




i«r^ ^0Xi ^Tixlr- r-t^^jimm^ a::! 

-Ainir.^ -ljj-. 'i,r Za if mn*=i ^ Ji xe 3^« ^ iis iuuiii.ii. sx 'am 
^tefw iJLT*ir '*-"** -^ ~.^.^ 3am muiwru, iilcji :ibb' ^ jui.uev«4 
"xv "iiui iiUit i*" 'lie _<~iiacA:i3 am inMg'- -^i vii£ jac^v nfr- 

vwi-T iix -jiL7 ^^noia i*^ oniiiiu! itzu. mc ma i*«e 1x7^1-. Es 
VIA i.men - ncOfLfld ^lac ^le iirmacun. ir iiimi T^m. -uhoiiuK 
lUiTir '"v^ 'SUE!" -j» fcl^t^.'ulI^■L x.r, *""■■*- ignrong n sc iLfier 
viaL7m .r Kiuter- i'.im ^naioassi iii£ la&f .^ Kanaur "iua t^ 
tthnnif^ ',r HVim. liicuiuf ■**'^**'t hgt; snrcus ^uhl "a iiMniiji 

jAiT 'T ^iJA Kujc IT ;r '::ii± uaum^a inc:; sujiiurti: — ^'- wui ^Tt 

'.r i-v«L,-.zi*r. itjI x-r /- zar^ ^ean. Tioaie. if t^ T^»iJi ic zc^wat 

PMC '.r v-i» tufT".: ^x'jiM -f :xTTBi ■vouiE. iim n:a?Mi3 jrier tix.-* 
BU!r„ T'j^ -'iiii!a&:,TL i:£;r:if:i ~it ':h;4 ins ^oa JsiL ~ii:9%Yier. ao 

fy.-F "--je '-iTi-r. f-xa ni tit v. -^jc 4l:^.:=en '■: :":fai f>rzi> - » *l 
*:iZi/.r, ',t cr*T-::3f-.a:^rj: arjt :' t*i rir;r_irTerv*rT^c<i:"^T«o:iuo*d 

or, vi ir.rT*!i«5rf fipoiirj 0-' U:^ procMa ot" oEiia::-?^ 11^ ihar on* 

f/jrri'*'-*'ir*r., T:.i.i r.jjy/"rie»i» 'irlririal'T proppjiiiL'ied by iiMnUits, 

»*/y:ijnrifi2 a* ('"' i'^ crjrr^cfiri^i- I.\ ^ccord^nce with ca*nix»i priri- 
cipl^, vi ti\t:t:^\\\'f, ^ipf/ij" a^rl bb^jrption of oiyztn Uki^\t indeed 
\>t-, r^fkr'JM ^\ %\iH f^\isf'. Iff mi incre&K of nbrin : but even tikis is 
Ijjr fi'j m'AUt iiritvi'A ; f'>r lirj«- wovild it then be posaibl? that in 
prit^ijm''i(iiA, wiif.rt: n '^riraUr or ie^^^ part of the lun^s is hepatised, 
Ui4f, i* l>* «iy, ii r*:rirj':r''<i iijjfh:rm*-aMe lo wr, a greater quantity of 
fihrht h\ifinU\ tifl fouriii jfi tlie biri<fd thftn during other hid am maturr 
HihMiviitti'f 'Hii^ tiA.ii Ur.i-ly U^tMi referred to thr greater frequency 
'if thr rfipiTuUi/tt**, hni irrdi-periderjtly of tbe circumstance, thftt in 
miiiiA'f''r» '>f rrtljiT |j.irt<i. llii; iiuiiilM^r uf tlic t]i»hn >bouhl then 
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attaifi »t \etkKt die same height as h'i pn^umoiiick, we 1<iiotr thnt fovcr^ 
notu'ithaUnding it is often iLiM^i.i(ii|iiLi]it?d by &r increased freqiteiicy 
in tlic rcAptr&Uoii^ by iid meaiiii ^vcs Hit; to nn noguicuUktion of 
tilt" hUriii, I'hyj^LoLoylcal fwcta lead un to exactly the oppoaito hypo- 
tlii?8ia thuC the etu^me/itaiitin cf thfi fil/nn in ii^ammtU9r$ thod u 
to iff re/errtd lo a iliminntUsn in Ihetujrjtty qforyfffn. Thefwi'iOTt 
but short and iicuiriplcte re«piraiiurui ivbich occur only in fcbrili: 
Xftnd not in noii'fcbrilc} Iii^Atumalioni, Art only sufiicknt to convey 
to the blood sufficient oxygen to convert certain 8ub»lfL»cc3 mto 
fbrin hat not to oxldiw ihem further ( tliix is tho reutin why ihi.^ 
amount of fibrin attnmu iu vriAj^mufri in pneurnonin And pIciiritiH, 
aiitl Vkhy the blood tn ihc fuinicr djaeaao lb iiiot^t neb in carltonic 
d»forthi» gM ia scantily l^xc^oted \n proportion m oxygen in 
icrtiitily received by the lunjc*- I'bc physiolopnoal imporUmcc of 
£brin affonis arguments nlto^ther in fftvottr of tliis vieuv 

UftM. — Tbe ptinixfi, pro^rrs^we and re^rfiah'f mtitamorpUost*, 
of tfboiic import wc hnrc Apotwii in an cnrly part of tltin vohiiiiCf 
[»cc p. 2*,] hftvc icd to A bng contest regarding the pbynioki^icM 
importnncc of £t}rini On l.lic one hand, it hu been corTL'ctly 
innJntAinod tliut thin vuhitJinccf must bo nocessnry to the formatuiu 
^f ttutfiesT idnce tut a grm^ral rule, the onlv cxudAUons which nrc 
capable of ar^fnuMntiori ure Tho«e whic!)i cuntatn fEbnn ; on tlie other 
hivTidt^trcM is laid u^xjn the arcuttii^UiiK^e ihut an ai^iuaitati^n of 
the fibrin coincides irifh those stutcst in which nutril-lon and rcno- 
vntion niv monl affeetod, nnd on the incontestable fiiet ihni tho 
fibril] in thu bliMjrl is fijimd to be increased when mopf* ulbuminoiw 
riAttrm hnvr 1>rm bikru uk fond than roulfl W Applied tn tlir rrpn- 
mtion of effete tissue, Wc regard it, however, as superfluous to 
enter into the detailed ar^utn<intA for onil a^^Aintt Choc two opinion*. 
The bearing of the vhole amc is simply this. It is pretty well 
extabllxht^tthatlibnn \% formed byti process of oxlHfLtion from iilhii- 
miTinun matters; nnv we Vninv tbntatmost all the tl^ucK are richer 
in oxygen thou fibrin, nntJ on tlie olhei hand, that the cflcic uiate- 
hnln of tissue and the excess of nutncnt matter can only \ic removed 
from the system, timt is to say, bo converted into ordinary- cxereln, 
by oxidation. Henee, the Kimplest view is lo regard fihrn « 

Errp resell ting n tmnmtioTi ftagc. If an slbuminous body in tlic? 
loiimal oi^anism be more highly oxidiaed. it cAJinot altogether 
03(Geed Ihe transition sta^ which is rcprc^nted by Abrini Although 
^tldccdj the formaliOD and iucressc of the latter mav not alway* be 
evidsnt- An aniklogoiu instanec from pure ehemii^try will eludilate 
thi^ view ; vre know, from Lirhig'ii eeJebrntcd mvcsttgntiniLK tm £er- 
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mentation, tbc intcrmn^iftCc »tagC4 which during the proctM of wad 
itrmcnttixon present the m»cl to between the two exlremc* of spirit 
of wine nnd cectic aoid. We ki;citv ihnt Hy n i^rwiMnA pro^vu of 
uxllRtion, ttMchydc (vnil uldi*hydio iidtl arc formed from the spirit, 
atthciugli tltmc! tv<i xuljsl-nncrk mciy nol hriHimi* A[i|iarml : ibr hrau- 
tifulicirrstigiitioTiof Mulclrrrc^rdiii^t1ie^^ei>i/rriiidtiTfr/«'alfE>rdftji]t 
jilnioAt morennalT>sousillLi»trttticin; iticcilLdosccnnonW Reproduced 
by & provcsiscif 03;idiition frc?rn t}i(< alcohol; morcui^err in the fDnm- 
tlon of ihbc«11ulo«e from the alcohol tlicremuit Unt 1>e formed &n 
aldeliytk'tike mdml^inci- jKttirer ii) Dxyj^ttn than r<lluln»e ; Smix^ al- 
ilchjde limy juit ui ivfll be produced dunni^lheoxidMUonofaltrolio] 
into aceiic acid, an during itn oxiiUtiun into celluhivc. In n per- 
fectly nnuItt^DUA manner ve mzy re;c^rd th« fibrin aa npre^e'ntini; 
oneof the&tngo«in tli(?«xidatiun<if Tht>ulbunien,whidi in CrtLnvfetTed 
fridier into ihr ilkiik-h nr inUkthr nrrn-tril snlutaitcv!!. Thcrr x^ema 
to u> to he no iJiKcrtrpnncybctwcrn thcalniTC oljnervatlqnn on the ch^ 
niicotimportariccof llbrin. ifwc wit! only leave nature unfrttcreif with 
diviniorn into progressive mid rc^tvwivp mclamorphoKj- For, Lf ire 
oMiunie the formation of tiasue to bo the hi^hext ntfig* of animal 
irclAninrp]i(i«iv l^hrin pertains to the hKerndin^ nr ptogrcMiro 
scries, injiAniuch an it yjcldi the proximate ntratuni for the drTclo]»<- 
meikt of cell* and the fomn&tion of tissucA ; on tht other hand, it 
must he elnnwd in the dcACcndin^ or rcgri>MiTe «cn», in to &r ■■ 
it« quantity ii> the blood in foiird to he incrcn^ed in rfiifiqaci, or 
after the exownivc nuc of alhuminons food, when it doen itot bfr- 
coinp converted into Umoc hut i* rhnrgwl hy oxidation into the 
ordinary excreted njattcr». For we cannot heiicvc thftt, m iu tlte 
porcueaioM-apparatuft of Fhysici»ta, a ei^n quantity of fibrin wiU 
repel and displace a eorrr»ponding amount of tissue. In ahorl, ure 
neeni to ho iieareU the trntti in regarding fibrin oa reprpf^nting ot)« 
of i.he in\t*X common Ntogea in t)te mctnoiot^jlioftia of alhumirkoua 
aub»tdiieca. 

We niiut not conclude our obwervntion^ on tibrin vitboQt 
noticing » very common error that ha» crept into pharmacology froi 
th« iRi«uniI(*r«1aniling of a ehenateal faet. Many phyiiieiani b«liev«^ 
that |li« nnti phlogistic power of nitrate of polaidi in explained hf 
the chcoiic&l fuj^t that »|TortUricou«1y coA^lated fihihi difooUea 
Aoolutioa of nitre. Without entering into the f^n^^tion whether thifl' 
ft&lt iu:tnally ponacMei the power nvcribcd to it, ve aswrt that this 
mode of txpluiatlon in altogether nntenable, for it it dfiAieull to, 
draw the conelntton ihaT nitri' run prevent the formation or lug* 
nicntatiun of dbrifi in InfTanimoiory blood, aimply becftiuc 
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\nU^ lihriri in noluhle in n ftnlulinn of this salt- Aci:u['di(ig to 
Srhtrrcr, Uic fibriTi of infTon^itiiitcirjr biciixl nppearit tQ be insoluble 
in tins saWuii bulutioii ; how then can n imluiion of nitre prevent 
Ih** an ^5 mo Illation of til>rui in irliammaturv blood tlifoagh t& 
solvent pow«r wtiicb, In relfttion to tlm uiflanniiiator/ fibrin, it 
UL'tunlly di>«K nut pub^tm t 

Tlicrr vri>LiM be cnuch more prnlmbilit^ in tlie ^mauinption th&t 
« bobtton of nitro hindered the con^hdoa of Ingbly &brino^:» blood, 
or tliAt it redi«solvcd already cooffulixtod fibrin* T1l« rno»t simple 
srithinetieiil cxnmple will illuKtrmc tliix view. Sefercr imspru ihni 
I purl of nitrv Ih required in dUiolve 1'^ parts of fibnn ; lu^- 
Aucninx tbftt the quantity uf tlic blood anicmnt^ to twenty poutid«, 
ftnd ttmt it eonUii[is uidy 0*3g of fibrin^ the wbole uitount of fibrin 
wouM be not leaa than 300 smins and to diasolve lhi8 qufintity 
2[K) grains of nitre sboiild be »t once taken j physician*, however, 
nHwilly preseribe about 10 ujniiiM every two hours, ru ibat in 34 
boura lOO or 120 gnuriH are at mo?(L idl tliat ib tdien to act upon 
tJie 6bfin. But the amount of nitre m tljc blood can never ri«c 
even to this insufficient beixht, partly because the salt becomes 
distributed from ibe blood-ve^seU into the juices of the body 
general}!'; and partly beeauirp It i% much Hhi rapidly carried olTby 
t)ic? urinc! to wlniit of its ftCTC-innulaling ui grrat ijuatility in tlie 
Mood. Even if it were poMiblc to pmv<- that nitre poucanca this 
power. It would Iw very ainjjular and inexpUoible why we nerer 
dass anionf^st the special antipldoj^stic inedidnen other salts, as, 
for insiancet the alkaline nLrbcMihtcs^whirli pouens a much greater 
jKJuer of disaulviiig tibniii and of preventing Ita coajfulatioo. 

In this phunaaf^ologiijal di^^reision, wc cannot help rcmarliin^ 
th&t if indammation were actually a process of oxidation or cora- 
bustlorr, it is very stra^ige thai w*: have not found the allcalm^ 
ftiitts uf the ve;^talik^ acids, the amyl»cea, und tlie fats, to tie the 
iiukL etTicient aiitij)hlu{^iHti<<3. It h true Oidb ^^e utUu^k sevens iu- 
fiumniation with tartar enicttc^ but even when given according to 
Rasori's method, it communicates tothebluodeo ILttJo <7ombuatible 
mateml fw to be inappreciuble, enpi'ctally when combined with an 
an li phlogistic diet. If inHummation were a process of combuH^onf 
tijc aiillphLogisLic diet niuil be exai-tly the rever>te of lliaL rtbicb 
wc understand by the term. Moreover, direct ei|>eriracnts on 
ptitiontST to whom large doscd of acetate and tartrate of potaab 
might ftftfely be admiristercd, have proved that Iheite salts ex^rt no 
nction cither of a bcnericiid cr of an bijurious character^ on the 
infiamuiatury prucriiii- Even the moHt Kealons aiUieretita of the 
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i^rvpaiU*. — Thn u lb« albdmitifjo* body of iW yiJk <if ^R* 
■t W to uniW to «lWmen tlot, tintil receotlT, it Inii been OMi- 
fbnMdcd witJ» tbc dtnuan of ibc white dt qcc - 1j1(« l^ hCter, it 
txivbi both m % soMU ftod in ftn im^mbU modtfitntiom ; tW fam«r 
is ncit prccipiuted frc^m iu M\nerMM Molntion by ov^snW arid* or tiy 
ordinary pbnphoiic lail, but b tlmMm dovn bf' 9til|AQnr ^rtd 
hydrodJoric acuLi; rt <0P it» aolitioo b^iw Cobeoameopelotcut, 
aad at from 7^^ to TC' tbere is a deposition of Uixcr or amallcf 
flak«s. It u ovilj dtrtiiigii»li«d from aotnbk albooncn hj thm ciM 
ouMtttnna ibat <«lthotit tbt Mlditioo of a««tie arid or of >dt^ 
when b««(rd* it intnw flak4*]i nn'l clott, tliac it U tiot |ifrapkxtn] hf 
tbeMluof oxideof Iradov of oo|>pcr, aiMl that it U ihfvwQ dcnmj 
bjrctbcf, 1 

VeA^uUStd wiMtiM hoA \ht iontt properties as eoagolatod 
albumen, and th« aimilar modificatjotis of tb« otbcr protein <cotiK > 
poumlju Morrovrr, in Ua rea^ums it coindde* «itli Muld^«^ 
binozide ofprutvui or fibrin-pfol^in. 

Cowtp^U^^f — DutiiaA was tlic first who amlfscd tbiv body^ 
and diftcovcred tbat it diflcrcd froin albtirorn; according to thU 
•nalfiia, wjtb whk'b that lubaeqiieRtlf mitk by Gobley* ttrj wcObJ 
■gTMv, vitHlin rontiun^ H alonw of amt4'r morr ttun Rlbamrnf' 
according lo Ootdi^ it also coot^iia phcjAjtluinu arid lulpbur. 
Uuldcfg Biid especially v, Dauflibaiierti have sttbaequcntly EumdoJ 
accurate nti&lyscs of tJiia lK>dy, and regard it aa a combifiotjon oH 
okide of protein iritb vulphafiiid*^ so that ita tbeoretiA] formola 
would poioeirhat raaemble tb^t of fibHn< Aecording to r, Bmuh- 
hauer, tJw |>)io«pburtta contaii^ in vlt^lJin exiata in it solely in tlie 

• itar> dsriwna. T< 11,^ 110 I7.«*T> IS, v^a-ll \ 
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forri) i)f [ihoi|ih3ile of Itmi*; niarci>ver his vimount of »ul]>hiir 1% 
ohriously l4>ci amollf meicc he only delermiuea tills sulnbmoc in the 
mc)i»t way* 

To j^ive & j(CFn«ral idea of tlic oompOBition" Of ihw bckdy, wo 
iiliptf\d tTie meoii nmnberai obtained hj QolAty cud by r. 
Baiiiuliaucr. 
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Berzelius coniwDirofl thftt w© are h^m not dealing with a 
Mim|>l« auImUik'c, but mth Mi adnit\tuTe of »u1>«Uiices, &n ii iiiifor- 
Luiiately tbe caac ifUh most of tlic protein-compounds. Vitcllin, 
catractcci wtlli indlftercat mcnstnui, contoins 4'tM^g of phosphate 
of Lime. 

Prvparathn.-^f^oluhie vitflliiij in n purr >>tntrj tliAt h lo »iyj 
free from yolk-fst anJ from yo1k<>^lobulrH, has not ynt bccM rxlii- 
bit(.<d. Gobley him only aitcmptcd to aac^^rtain Ita rt^uctiotis »fUr 

ing the yolk of egg with water utid aiUtmix^ tJic; craulfliva uom- 
nttf, AK mudi vi possible^ lo deposit themselves. In ita coO' 
^^otfd form we cui obtain it in n far purer ctnte; boiled and 
irii.uraicd yolk of egg !» extracted wil}i ethrr, alcohol, nnd watw, 
tlien d'lsaoLvcd in acetic acid, And precipitated tl^crcfrom by 
uatnonia, with, however, audi precaution thnt the Huid nnmiin« 
scrffidenlly sicid to rotaiii the pliosphate of lime in siilutitmj the 
jielatinous precipitate is then dried and mtmrtrd with water and 
nleohol. 

Tex(». — The mcthoth of rceogni'hig and quantitatively determtn* 
ing TileLitn arc suHiciently obvious from our description of the pro- 
penies of this body. 

OdVurrpR/r.— 'Hitlu-rto vitellin hrut omiy been reco^iiiGd in the 
yolk of egg, of irhich, according to Ber^litut* it coiihtJtuLea about 
'j7{t or, according to tbe mo»t recent Investijpdionit of Gobley, 

• [VitalUo hfli clIw boon rwontly imaljHid by >'oad» Sv** Ita Choniinit 

t Jabi4». d. ch. ud. n, ft. eao. 



3« 



PROTEDC-COMPOCTNTDS* 



1S'7^* No egga iKtt tho«f* of t}ic common b«n have ^ yet tweo 

Oriifxa^ — ftiH ver^efisy tn coiicviva tliat vilrrrllin iiiAy 1?e forrnrd 
fmiu uJliuQieu or fibrin, but in the yet imprrftfct ftUte of £)iir knoir> 
Icd^e rc^rdiug nlbnmcn And fibrin us well ua vitcllin, wc cannot 
cbfmirally iraoe out tliia lOi^tam^qtlionifl. Since, b owe vcr, it i* 
poorer in carbon, atKl Homewliat richer in oxygen^ than AJbamen^tt 
mav. bice filirin. be re^Mt^fl uh oii^ of the firfti sUgc%^ of ibe mrtft* 
inur[ibuai3 of hlbuitie^i by tlit^ H^Lion of oxyf^cii, &nil as a cvrlAiu 
form of noii-a|iontaiicou»]y co&s^ulBting fibrin. 

Vast. — From the position ir) which vit^Uin oooim find from its 
sn&lo;^ with othrr albiimtnoiu itiibstancet, il is obviously OT>e of 
lliove tiutrient fnibHtancrp^ which aro employecT in the formauon 
of the animal liaauca. Wc arc buivevrr entirely tL>Tiurfint of tbe 
dtctuical cquationa rcprcncnting these changes; from the admintblo 
^■ork of Banvlrimont anjl Martin Si. Angct wo may however at 
T^At draw The coTicliision ibnt (hi< subsiance loses a portion of iu 
nitrogen and 8>«imi]ftti^ oxygen in itn convernion into titaoe. (S<w 
the ** Uiatory of DcvelopmcLit ^ in the third Toluioe*) 



GLOuri-ix. 

Chemicat Rehfiont. 

Ih'aprrtu'X.—'ThU fxidy, which ban nisn rrceivv^d tbe nutw^ of 
crytiMiJit occurs nntunilly \n the soluble M«tc, but brrnmn iitso- 
luhic wi t>*»ilinG;. ffohbU' ^btbuliT), when dried at 50*^, forms a 
ycllowiAbT tranRp«rcnt mnsa, which may be duily triturntodf %nd 
td^n yieldi a snow-white powder; it is di^roid of smell and ta^t*, 
snelU likn albumen in wntrr, nnd grsdnnlly diwHilvi-ji, forming a 
TiAcid Auliition cnntnintng nicrrJy a few l^nkc^; after prcc^ipitation 
by ftlcohol from this solution^ it is insotubte In vratcr» but, like 
cnsein, ia partially soluble in boiling alcohol ; on coolin|;« howcTer, 
it D^iri scjtAral4.-A from tliis solution. The nqucout solution of 
globulin j« eoagiitiLtrd by ether. When dried, the vdubTe mixlili- 
catJoii tavf be heated to 100^ without paAsin^ into the iitvolublcs 
Btnte* It is distiof-uislicd from alb»ircn nrd vitdlin. which arc 
very timilor to it^ by the fullowinfc [iropertiua ; >ta solution d^vcA 
»ot become opalescent ut a lower temperature than ^S^ ; nt 8i' it 

* tOctlay liM r«c«iiUj cismiucU die qts* nf Uie i4rp. nhleli in thtir chcvkal 
omipciailion wam v*rf niDiiUr lo cIkh or Uu AOmBion htn. Jounk 4* Cltfa^ 
■M. T. «, p. W7,— «. E, D.] 

t Ad*. Ja rUw, pl Jo VUyt. T* SI. pp, !»-»?. 
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uptimes a milky turlndUy, aiid bt 33^ scpAratea an a globular in««a 
(if it h« siiW riiixcd u'iih Ikccmatin) or as n mUky cougulum which 
never bccomejt dear on 6ltrutioii, and from which neither small 
qimmiUeit of acetic add or ainmoniu leparati^ tlakes capalk1« of 
bring rpiiujveij hy filuaUuii ; il U oidr wIjvu ijuutral alliuliiio 
iaita arr addc:d, nnd Uk nolutiun i.i tbcn boiled, ili^t llic fluid 
'bccomcJi perfectly clear and flcLkci and »maU i;Lota are (lope- 
»ited» Tlie folio «-i he; reaction i« very diaracteristic of globitlin ) 
Uft solution is not predpitate-J either hy Acetic acid or by ammonia, 
but iL bi-i:ori]if3 strooi^ly turUd wlieu Uie lluid Ireulod witli ucelic 
acid ia neutralstcd with ammonia, or cutivcrfidy when Mffcr the 
Mddition of nioRionia it ia neutralised ipviUi acetic arid. It« behaviour 
BtTiiply n'ith acetic ncid i«, hoivcver, nUo ditfrrrnt fnim Ihnt of 
albumen. On the ftddilimi of n tittle dilute* nttiiu arid, thr koIli- 
tion of globulin becocnc^ opalcacciiL, aud when heated to 50° a 
milky eongiilum scparrttea; the fluid rendered turbid by a httlc 
oct^tic iLcid, becomes clearer when mere of the acid is added, bat 
alwuyN remains opaleiecnt; thin lluid does not coagulate till 
htotrtl to 98° ; it is only wlini r vrry great excess of »rctic' acid 
hoi been adde<l that tlic globulin cca^ct to be coogulnblc by heat. 
The bchPTiour of globulin towards miuernl ac]<U and metallic .wlta 
is preciwly the sLime as that of albumen, it is also eoa^oht>:rd by 
creosote i it deconiposca and bceotneft putrid much moie readily than 
the other protei(i*ef)mpoaTidH ; when Itoiled it developPA amnkonia, 

Lccanu re^rdcd thb body as idcnticnl with albumen, Stiiion 
with co-iemi wu would rntlier pWc it by the side of viUlluii if the 
clrmeuUiry analyses were not oppo&ied to thi* view ; but it apprnrs 
to us by no nieena advBnta^eoua to science, to grou[> together 
ST^iend ill-defined subsLain^s merely on the atrengllt t*f a few 
reactions, and witliout any delinite proof of their nimilarky. 

BeruiUus uacriJKM to tlio i^lobulin, united in the blood with 
htcmatin, the svn^^ubr property of diasolvin^ in v,'at«r ccntuiniiifi; 
albumen nnd httle or no snlrs, but not in water uhich holds in 
loluLion large quj^ntitica of alkalijic Kalu. He was in error in rt-* 
gnrding the aediuient of the blcod-corpusdcn wbbh lie named hnsma* 
toglobulin, aa a simple mixture of globulin and hotmatin ; for 
weshRllbhew, in the second volume (in the Auction on "the blood"), 
thut this hmmatoglobulin is composed of blood-corpuscle^ which 
by the law of cndoA unguis beconte mii diHteiifled tri pure water as 
scareely to be visible utkdcr rhc micro^coijc, but ivht;;h {unlcaa the 
blo^d -corpuscles have l>unit from too kp'ent nn addition of water] 
again become apparent when v-c add a salt to the fluid in which 
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lU«]r are unniertm], mitl thuK rerulcrr it ilenfver ; m which case the 
blood-corpnMlca a^c&m contract, bccume dcnvcr and QaUcr* And 

No proportiea h&ve yet b«aii d«tect«d in coai^lAted f^lobuUn 
by which ii may be di«tingiiuh«d from other boiW protein* 
compounds. 

Compogitiou* — GlobtJin liaA beifii subjected to trcn fewer 
Biiixlysos tbuit vitcllin ; o^ tbat wbidi is contAift<'d in Ibo blood CfeD 
ftcrer bi? purfo^tly freed froni hj:eniatin, no ^kccurnte nnalyah ctn be 
mule of it. ]>umiu" bn* however analvf^d A cpecimpn cvintAinin^ 
hnrmiitiit, while bolh Miitdirr|- and KUhiig hftTO aiMlyftcd thi« »ub- 
frtaricc 9A obtained from the cryataUine lens. 
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Although Benwlius aanimed that photphora* u well ns 
«iilphur w£kv cvmtainrit ii) thi* cnhNraiicr, Maldrr fmmd only the 
lAtUrr^ whioh ftvi-mgrd 0-3A^g : thiK sulphur whk hciwrvrr ilrtfM^ninpd 
in the moirt wny ; in the dry wjty, I determine the Aulphur io 
globulin from the cryntnUine lens of the Oiif [Juiti mcnn of three 
cxpL-rimcntx] ut 1*13')^, oiid Hilliiigl in globulin fdmihtrly obt^ned 
from tht; ox %t 1*2£7g* Mulder, at preeentt rtE^d* globuHn m h 
nin^binfituin iif hin hypothfiirul pnitrtn ivtih Hutphamide. 

The globulin cf the rrystuhmc Icm contains only a very small 
amount of insoluble uah-^onatituentt; 1 found only 0*2419 of 
pbonphate vf ItniCp 

In gWmUn from the cryicaUine leniof n Gulf I found l'54SS 
Kiliil'le isalu ciJiv&bitiiig of metallic uhloridrs, siilphatr uf aiMbt 
(=50-37S ^^ ^ voluble saTta) and alkidine phosphates (=777 J of, 
the soluble aalts]* but contmninp; fio iilluihnc carbonates, On thi 
other hand, on ei^porallf;^ the fluid filtered from tlic c<in-;ulited 
globulin (which beMdea fi2Mi9Sj of eou^Uued globulin yielded 
7-!V)Ag iif Mjluhlc re&idgc) I obtained un the tnranention of tltis 
residue nn luJi which cx^ntAined only L^'166} of phovphnte of Ibnev 

* Ciiapl.nuJ. T.n,p,»a4H 

f jMirn. f. pr, Ch. lU, ia,a Itt: ud HbUkl a. X^rl JAM, p. IM 

r A«m. d- Cb. a. rhum, Bd. ^U 311. 
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vliile the «oIubl« enlta conUiincd n Urge quantity o( alkaline car- 
bonntCJ^j tiftmHy Ifi'Jiy, 

Now Hi the ash of rtun-congiilat^d gluhuliii cantaina no alkdllrie 
CArbonntc, we m^y conclude th&t in bcluble gli>buIiiL iioda is u>aj- 
bmrd witli an orgon^c Bubatancc^-cithcr with the (globulin itself or 
with bti org^^nic acidj — an<i that ttfler the dottniction of the globulin 
thia fwu nikali rombim-* with the* sulphuric wnd prfwluotid M>in t!w? 
globulin, ivhicli ^ould iu'eount for t,hc drruiniitimiriT that, the ojih of 
the coUccttre f^lobulin coiitainv no nlk^linr atrbon&te; if, on the 
either hatid^ the soluble suits ar« sqiaratod frooi the clobutin en 
it» cooi^oUfion (in the s-ivtut inminer as nlbumcn on coo^^ulHtlon 
loses iti slkali) they c-OTituiit mtidi a1k;diiie ciirhuiuite afurr die 
combujiLjou of thi^ org^iic itubstaiice not sqinrauJ with the i^oagu- 
.iftlod globulin^ for horc UitTC i^ no fbmiution of aul|rhunc tu:i<l to 
-decompofle the alk^iliiK^ ctkibonfttes. No aJkull occurring in the ash 
as a carlionate, can, according to my view, be combined wiih the 
globulin previousty t<t ile co^ulftticm, for llie folhiHing reason. 
The sDiuLion ofi-lobulin horn the cryAtHlllne kiia baa a distinct, 
Jilthough n very faint alkaline reaction ; during ihc process of 
congnUtion wa may eai^iLy »how that it developed ammonia^ and 
a^rwardx the fluid does not^ n% in the cftse of albumen, e^Ehibit a 
atrooger alkidinr- rraclionr but on the olher hnod it n^vr acid: thi« 
phcnomeiiuii caiioot \x more biiM|jly ex plained than by the aftautni>* 
lion that there in pAogphatc ti/ gwio and ammonui in the fluid, for tbo 
aolution of thii lalt haii nn nlkdinfr re-action^ hif^t^ animonia on 
boiltti);, nnd finally ns'siimu* an nrid rtiiotiftn when thi* K-tlt is thun 
ccnvcrtcd into nc'nl phosplutc of nodn. Now if glcilmUii werr. r-on« 
taincd in thi^t fluid, no acid reaction could fiiRur after lU eoa|[ula- 
tioii, beoauae the aodu sep&tnt<Hl lrc>m the i^Iuliuhii would tuke the 
p1ai» of the ainmoiiU that eiicaped from tlie plioHpIiate. Hence 
this «oda whiuh is eomhired with fiuljonic arid in the tsh of the 
n-Akdur? from u'bidi u]l globulin has been removed, mimL hi^w lieen 
|;pTcTiQUfvIy in combination with an organic acid. If for the present 
ire regard this orKunlc auid as lactic acid, until Uie aubjcet can be 
more aecuriLtely investigated, we c:oi scarcely be eharged with 
itln^ too bold ail ftypothenis since this airid eajinot at all evenu 
01IC of UiQ volatile acids of the aciiiual body. We are uofortu- 
iiately atill coTiipcUed to rest upon aueh deductions a? thcac in our 
illldcaYour to invoaiigatc the nature of the sallw hcM in urtlution in 
aagodfttion ivitb diurnal «ubBtan[:j-iE, nincr as w ulndl suTiNrqurnlly 
see (when treating of "the minenit eonstirurntn of the nninml 
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bocfy,") tbc coiutitucnUt of tlie aab tinrortuMUlj «ffbnl very 
little informntioTi rc^rrlinj; the nctunl constitution of the nJU thit 
exittcd prfTvimjslj' t** ihf' mlciTiaiion of the residue- I mutt more- 
over rcnmrk, tlijit tlir iHiiling miiftt, be cDiiliniiejl for name unie, in 
orilcr thftt the acid rcAction sHcr ttiG cgikfi^ulation of tlic giobuUn 
rany nmnifcAt itiaclf. 

i^eparalim^ — As Ui iW €a»c of jiolublcftlbumen, it i« impot- 
aible to |)fe[ia!re nvtub/t* ffhbtiitn iti » pt^rfwrUy pureHialv. GlobuBri 
linritriit.'uLL; Llie rtddluJis wliidi w<? Tmvc atrrjuly iiuliiNited, mnjr be 
obtiincJ }iy ncutralUing ^^i^^i txct:tic acid t^f Auid of llic cryaliUlinc 
Jens, ^npomlir)^ it to dryneaa at a tunipcnktaru not exe«<^iii;e ^O^i 
iLutl cxtnoting the residue uith eiher :ind dilute aUniIioU The 
glohiilin of tlic bloodj which cniriuf be sepnruled nitbuut decum- 
IHJsiiluii vi t!ic hmmatin, prc«ciiU, mili tJie c^tiepLioa t>f iin t'oluur, 
€»ctly the same rclntiom lu the globulin obtained ia Hit hhvve 
inaii&er from the c-rvKtnllino Ictia. 

Bluldor prwp&red ettat/idafftl ffhimiin hv i^imply ecvtTRCtmg with 
nlcobol Hiid niiicr globulin whiirh liad Ixf n prrcipilntcd b^ hoiliiig^ 
The cc«gulatcd ^lobuHii which 1 cjtaminvd itai pnrcipitjitcd with 
hydrochloric aeid, washed witli the* iatiio i^ctd, then dwolvcd in 
water, a^iii pr«cjpltJit«d by carbon&te of loiicnoniA, uid tiiuU^ 
wi«lt^ MTith w&tOfr ftlcohd], iLTid vthef, After wTiioh tt left no per- 
ocptiblr ohIu 

Yiiv/j. — In the prec^dini; rcm&rka we have mcnlioncid lliv 
TQftCtiona by which globulin muy he diKtin^nhed from the vimikr 
protcin<ompoiind« i we will here merely ikdd that no ottier t^imhtf 
prot« in -com pound in prc<ripitated both from its ftcid and it* olkftlii 
solution by neiitmUi^iitionj til though nltnost ftll t}i« iiutdubl 
proteiit-cnrnpoiindfi po«xru Lliu ptuperty*-*a einriUTiHlarirr whit 
nflonU h proof lliai globulin m rexluced to tbi: cna^ntcJ itatr l»otl| 
by t,n excc»« of cdk&li and by nn txaoH of acid. In our oboerra' 
tions on ooicin, we shall point out how it way always be dijtin- 
giiiadiMl from that subtunce. It will ulwayv be didicult— iiid«e4] 
nt prcjH-iit Jt LH LDipiiuibk — 1» n;€uijn[»e |;lubuUii with cerljunty 
when it itt mixed with albumerii or cuein. Herct unfbrtimalely, 
clfimentory ftnoly^is offurdn ui no flHsJAtAncCr ainoe it so oloftdf 
nppro)dniat«> itt it« uUimotc eoiutitution to other pfotein-coro«' 
poundA. 

InatteQipUriga^atfjt/iia^lve ilplffmiiMi/^it «f globulin we ma«t 
anloiit tlie Mme prccootionvf oicttpms ta id the dctcmitnalion of 
albumen i indeed, u we liavo already nbown, there ore even STMter 
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dtfllcEiliinK in mliinng gliihiiJiji la n rdiidituin ifi whit:li itoin be 
iiutly luid thorougMy roIlRd^n) on & filter, tliftii arc prtvc^rjtcH hy 
fBlliumciu Wc mujit ncidify ^tl» ftcclic acid •uJ "pply l^cnt ; then 
■attimtcr tlic itoid witli ummonin, anci hoil 3trt>rjcly tknd for a con- 
«clt-ni}>le time, in oMcr 1« ot>tjii>i thi- a;l^>1^^1iEi ■'■ 3^ «UCc adtnit- 
ting of iu liKJi)^ n-oHity ctillcultn} im a filtrr. Even if wt- sU(<-iT[-rLM 
in (listinguUljing glubulin Eruio tiny nirailar body, un for instance, 
ftllmmrn, by iU rclntion to ncctic acid, >ind by noticing itA be- 
bnvigiir when hcjitcd to S<f (jwm; p, iITOt) <^r by observing that it^viu 
prccipJUtcd by the neutralisation citlierof It* Mcid or it* dlcxline 
KiliiLion^ wp conld not ljy llirie means nepuruti- it fnitn that 
body; for itwuuUi not be in a tiiaJx'^l fur filtratipn, (hut \jt l<i nay, 
it would eitber ^tui* tbrout;h tliG filter in ft turbid condition, or 
it would 4top uf) the porea of iKe filter and could not by any 
possibility be washed off. 

P/tt/itiohfficai Rviatiftniu 

Otcitrrtticc. — Globulin occur* in the cell* of the crystitUinc Un4 
in a very concentrated soLulJon. In the human tuns Benchut' 
found 35'9g of dry globulin. 

Globulin is one of the |)rine:ipal cunHtiLuenla of the blttttif, 
since, with hfcmatiEi, it forma t.hr viiicul Huid eontentn uf the blond* 
corpu:icIe!(. 

We can fonn no definite and certain idea regBrding the ciuantitv 
of globulin contninpd in the blood- corpuscles, for even if w« are 
abt« to form an appmitinintivc idea of the nmount of hromatin 
contftined in the eorpuscles (mc p. 306) we bare no mc^ns of 
deciding how much of the remainder ofthctn (amounting to 9-4 'CSf) 
is to be ascribed to £nt, to the; envck^ing memhfane, and to glo- 
bulin. Hence it i« not poHstihle to make any acruratA tmiement 
regarding the quantity of gloliulin contnined in tlu? blood f^ncrnlly, 
Wc shall, however, return to lbi» nubject in the ne^Hnid volume, 
when treatinjif of " the blood -corpuscles." 

Glohulin Iia»: not yet been &)und in nry other parts of the 
arunul Iwdy- In the preaent itute of ur^nicn-anklytinal ehemUtry 
we lire unable to attccnpt to seek it in its mngulated sUitr. 

Ortyia, — In re^^ard to the sent of the formation of globulin, no 
reaooiuible doubt G«n be ^ntertftined that it at pr«jtent haa only 
beeri found in eelta and celMlke bodies like rhe blood-corpuvclcan 

Whlcliever i-ie^ ue ndL>pC rei^ardln;; llie niechaitical rikode (tf 
formhtion of tiio red froiii tlie coUmrleaH corpu>clea (»fe p. 30fi) and 
* I<«brU. 4. C'h. M, fk ^ ASR. 
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the remarks " on the blood- corpunclfs," in the second volaiiie) we 
must arrive ht Ihe rondunion^ that the globnloidi* formed vHthin a 
cell or n vc^lde or u t^liJMril Mirculr, whirji i« batlied in an Albiimi- 
nous fluid. If albumen lies without the cn7do|nng memlmutr and 
globulin ckikU within it, we arc nJmont compelled tou^uitietbat tha 
glohulin u produced by tbe otfUiLkr action from the albumen, but 
eainnot gire ib«di*mii?iile(|UJition,repreji«ititight>w ibis Itviiijbi 
Btir>u tukcn {iliice. foi the simjilc reuon Umt itc ore ignorant of tbe 
rational cuinj>;j!iiiiou botfi of albcipien uttd globulin. From a com* 
patribon of tbe afkalyii«B of albumen and f^Tobulirii vte can, bovrever> 
[)en:-oive tbnt tbe latter contatnti u litUe levi carbon and autpbur, 
ratbcr more oxyi^eit t}iHn tlie former- (Little weight ntn be ai 
to the amount of phoapboru^ in albumen, in eoiiaequeii«e of the u«i- 
ccrtniTity connected witli q\it tuodcjt of detenninmg that ckineDt.)ij 
llffncc glohiilin appears to be albumen modified by cxtdttion, 
that it i< allied to fibrin, or perhaps more correctly should b« 
pbicctl between tbia subatonoc and albLimcn. Morctwcr, the ph^ 
siotogical hypotbcaia, according to which the blood*corpu«:lea are 
to be regarded tu nothing more than taboratoriei^ in which the 
ordinary nutrient matter, crude albumen, in tiriit prepared, in order 
to become Applicnbte to the formation or repnratii>ii of tiH«uea tn 
different organa, corresponds with thi* riew, 'iVhrlbrr glnbuHn 
be directly converted into fibri/i, ia a <joc»lion which at prevent 
ta unanitwcral^lc ; we ahall. however, return to thia aal^cot in m 
foture part of thia work. 

(r*r*. — The object of nature in deponting globulin in tii« 
crilulnr fibrm of the cryntalline Icnii n txKi nbvioua to retjatre 
eomtncnt. It ia, however, interesting to observe that nature, in 
producing a refrnctivc Huid, aimed at rendering Ute Icti^ aehrumatic^ 
not merely by anatomical atructtire, but alao by felhng its middlOj 
layera with a enneentrated ^uid wbicli in olwaya attenuated tcnrard 
the enpsule. 

Cbenevia i% the fimt to whom we arc indebted for thb obseiw- 
tion ; he fi>un<l that tbe a]3ec>6c i^mvily of a lens weii^liioe 30; 
taken from the eye of the ox, waa P0763, wbilci when he bad 
off tlie outer iHj^ra, tlie nucleua, weighuijj S gmi»a, bad a ipecific 
gmvily uf 119-1, 

But bow nAtune, to carry out this object, eflccta tJic »e|)ftraiioa 
or accretion of pure clnbulin, free from albuwcn and hn*maiin^ in 
the cryatallbie lens, from the minute cnpaular artery, wil) pmbaWj 
never be understood^ 

Prom the above obscrrationa it ia manifcat that we c«n i»rcr 
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understand the importaiicc ftcid the tiaca of the globulin in the 
ilocd until fl*« httTc obtained an accurate knowledge both of iti 
rmicat CDntitituiion, and of the function of di« blood-cc>rpubcleM. 






I Icucii] 
I sUte; 



ProptflieM, — In its dry nut* $tiiuhh ea»t>in oceiiw a< an ambe^ 
ydlow nuiM, deviiid of oduur, Inxipirl uml vbnmH whcci tiLtteU. and 
hariiig neither an acid nor an ivlknluic reacUoii ; it dissolve's in 
water, fomiing a ycUowbJi viscid fluidj which nu cviipor&tion 
'becomes covered with a white 6im of msoluble ea«ein which may 
be readily drawn off. If aconcentrated^olnrionof cnwin lir c-vpnueil 
for a long time to the air, it mjiidly \nsw.-i inU» a state of putr^fMO* 
tion, developing % vcrj' largo quantity of ammoiiia, nnd yielding 
IcuciuCi tyrcainOy and ntnilar sub^tanoe^. 

Alcohol renders Cftfioin opaque, and gives it the sppearancw of 
hited nlbiimrn ; a parr, however, of the casein diiuolvrj* in 
alcohul, and i>n evn|>orATiuii can be a^niii ohiained iti an iitirhanged 
stAte ; in boiling alcohol it dl^aolvca more fiecly. but on cooLing^ tho 
greater part of the co^cin a^ain sepamteif ; tbia casein thua treated 
with oJcoho) diiiolve* tolerably readily in wal^r, especially with the 
aid of bejit, and hns nil the proj>eri{«<( of non-coagulated casein> If 
we Jidd H little nk^nhol to a cuneentruteJ aqueous sniutiort of i^u^in, 
a precipitate la thrown down which, hovrcvetidiaaolvca avaln readily 
in water ; if, however, the precipitation be cdccted by the free addi- 
tion of strong alcohol, the oasetn iu then dif5euU of solution or 
even insoluble in water^ By boiling It is not eoa^1at«d from its 
solution A. 

Acids precipitate casein from its aqueous aolution^ and pnrtinlly 
combine ivith it, but tlicy do not reduce it to tho coagulated »UtCt 
for on neutralisation with alkalies or metaltio oxides, the ca»ein 
again divsolros; the^ccombinadons of casein with ncidH arr reJidily 
soluble both in pure water and in alcohoh Casein \% e^tprrinlly 
distinguished from ^bumen by the circumatancea that it is prcci* 
pitulcd from \U, nqucouA solutions by accfi^and Z^/^/ir acidt, the 
procipitnte not being an acetate or a lactate, bnt pure cjn;ein. Tlic 
prrdpLtntc i« only nlightly soluble in an cxci?«i« of iieetie urid; 
like all the tjtl]<jr combination* of this dass with acitU, it ti pnrci' 
pitntcd by ferrocynnide of potosaium. The olcolioUc aolution of 
cftAcin is not ocdy not precipitated by acids, but ulcoliol even 
po&sea^es the property of dissolving thobe witcv^toAmw^ ^ t^aHMx 
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vitb oddsr vhicU Are lOMolnble ia water. When tmted wMJ 
cOQCcntTAtcd mUric^ hydr^ehhrict or tutpfwrie «^* omia rieldft 
the tame producii of <l600iiipo«tion u ftlbanen vm) fihnnJ 
Tfntnk acid precipiut«s it irom vfr^ dilute sqtieaui juhI dmholia 
aolutumM. 

C&vin combincA rcry readily with A<ur«r tarfaid tolnliooB of 
tha subaUuic^ bottoming cXctr on tbc addition of AUMio mUtoikM: 
Maiine farihM dusqlffc in lolutiom ofctorin, and mti only witli 
dU^culty he nrpftrmti^d fmrn chat body ; witb Ur^r qouibuc* of 
tbe»c irarths otsein forma inaoUiblc compoundx. Hcnc«ttAM^atioiK 
■rt prtciptftUd hf chloride of calcium nnd snlph&tc of Ume^ M vA 
M bf ni1|)hat0 of iiuf;(ieM, ^a /Jj^ appUcGthit t^f A«a/) whicb tbor 
afford a rcActioii very charncterisric of cnxnn. It re*ecnble« «lbu* 
men in Ih-im^ prL-rtpiUited by matoilir »i//ff juid funmiv^ viOi tfacOL 
tvro cocnl>iti;kUu)t!i, ii&mely, one of casein And tUeacidf and tbcotbcff 
of cucic) and tlic metnJIic oxide. FcrTocTtinide of poCoMitmi doiV 
rot U^row dowTi c:abei'i from alkaline m>lotionSf and only indaoM ■ 
kbght turbidity in neutral lolutiomi. ^ 

These; art? Ui« |jiu|wftitfH uT iSMdii, asi it cxwura m ita ordiosrj 
atato of solution \\\ tlie milk ; tf, however, wc obtain it perfectly 
free from ulkoJi, according; to Ruchlcder's* method, wMeb vo fthall^ 
pMMotly KiT«, it priMcnla Bom« cbanutcri diffevent from thoao 
which wc liavc jxut dp^cribed. For intbuiee, tt diaMlvev only vay 
lightly in piirc water, rather hc?tlcr in Unt \nit«r, and not at all in 
aJcobol ; it rcddena blue liimiu witJu>ut, bowcii'cr, communicating 
this property to water, but it form* XQlutionn with carbonate vw 
phoiiphAto of «nda, which no longer exhibit an alWine reAOtion \ it 
dimolvtv vrry rnulily in lolijlioiH of hydn^cMonio ot'ammonl%| 
Bitnte of potA«h, Biid other neutral alkalini- mils, dues nai ooapdtttir 
on hgilin^, Lkc aJbamcn, but forms on evaporation a film of caacin 
as wo have nln^Jy ileflcrihcd. It ditiBoKcs in dilute mineni] acidb 
but ii precijiiuud uii tht; 4iddition of an exe<4a of Uie add; tW 
nolutiona uf uLAciti in dibm* acid^ beoome covered on evapoialioa 
with thiA colouilcMf tmnsiuri.-LiI, urid Mimmhat tuugb nit^mliraiw j 
the solution of UiU substance in acid* or in idUliea i« cucujttetcly 
precipitated b}' neutralitcition, and mineral aeitb throw it down 
from ito ucrtir ncid solution. The prwapitated hydfochlorate of 
caaeia b^likc the b^-Urocbl orate of albumen, toloblo :n pure waierj 
h/ora diaaohringt however, it nvrelb, liki^ the latter^ into a jcUyUhe 
inaaa ( bo*h acids and albdica prccipiUte it from tlib solotion ; tbe 
deposit ihmwn down by hydroebhw acid swclb and finally 
dxmiUrii in nlt^ohol, but iai pred |>i table froiti thi« Ouid by ether, Ihkq 
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prc^ripitate bcm^ ig&in soljbic ii^ iraUr. The mere boiling of a 
iolution of oMQTi, nndor no circumstaiicca, itiducca n prectpiUtion- 
On tlie other lia^d, wc may be rriLdUj' \vA to bdicTeibat it U cj>n- 
vrrted into & coiigiiluble subitnnoi? when we havt* dimolx'cil it in n 
KolLtion tii rjiHHtnate fif potiuh, (ir ()f ttttre tu wIlicIl & little potash 
Kftji bccii luldcd « on ncutraliMng th]:i ^inltititm with bxi ocldt a tmniii' 
lory prwipitak ensues on r^timng or shukinv the mislurc, and if we 
now Wl tbi; duitl. tlii^re ie formed :in abunii:nit ttiic'k coai^hinn ; I 
haveoot bccnablc top^-nuAdfimyvelf to regard ibiSiaiamodificatioTi 
ofcusrin ni;iguljiljlcT by mrrebp-nt (macIi aa somHimes apptam to be 
coMfjiiiii;rI in the initk) but I nLlbcr incline tu tbo brUt^f Ui^t tbe 
4ci<i bft* converted only n part of the eoaeatc of soJu octiuxring in 
tolution, anil of the aimple carUinatc of nocla, into acid aalt4» and 
that on thr application of heat it in unly the tirid «altH remrtining in 
iH>lulJnn whit^li an- dri'timpflitRfl niul ttvolvc 4:iitlKiiii(: auit, while the 
coMinls pret-jpitatetl. 

Vram tlit aboTC obewrvationa it follows that cftBcIn is not 
reduced to il-( coatjuititvd Htate by tlio Hinne ineanti as albiLtnen nnd 
globulin, W« have lonj been acquainted witlj the fact that tho 
fiiHi-in ni milk in L'^iu^uhited by tbtf iriuTTuoa iiitfrnbrHJic of the 
atoniju'h »f ihc ealf ; our kiiowloLlge in^ lu^wevtr, by i\o nitaaa clcor 
regarding the peculiar condition under vhich thia coagulation 
CTistueA. M'c have veen tliat soluble ciueii), on the ovnporalion of 
iti fcclution, ia partiidly ironsformod into the insoluble niodifiea* 
tion ; easei. Iiowever, f>cctir, in which tlie whule of the cHscin in 
milk la rendered inuilublo by evaporation. Even on prolonged 
exposure to the air, it is wcU known that milk coagulate* i the 
«B»ein thus separated reaeta in the sanio manner as the preei- 
pltaie obtained from a soUilion of pure cas^n by means of Uetic 
aeid, thar ik tt> say, after treating it with carbonate cf lime or 
jbaryta, it ti only ^ii^hlly nulublc In vtutcri moat of it liaving been 
tranafcrmcd into the iii;ioluble modiiicatioii. Simon* and Liobtg 
eji|)lam the coaf^olation of casein by the calf's stomach (renn«t) 
iiiamlng tliat ibe latter prtmnrily aeU as a ferment, convrrtifig 
illjgU in the milk iiiio lactte acid, whirh precipitaieK ibe miicin; 
Simon inorco^-er maintains that he haa observed tluL sclutiona of 
€a»ein free from milk-^ugar arc not coagulated by rcimct. Certain 
expcnmcntiif instituted hy Selmitf &re, bovover, opposed to thU 
view; he found that nlkaUne nwlk could be coagulated by rennet 
Ukc course of ten niinulcn, ^n^ that, aAcr the coAgulatioiit it ntill 
decidedly nlkbbnc reaction; the same wu observed when 

* -IVsuuuiiJItfh. ts Sn. 
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milk, rurtiScully rendered ftUtAlinc by the Klditioa offtodt, vm 
evpo»cd io tbo action of Tcnn«t. Canvcrapdyf c«««in ilinobr«d ra 
ail exc»s of fic^tic or on&lic ftcid, coaguUud, like tli^ alktfixH k4o- 
tion^ at > tcmprniiun; of from .10^ tn ^0*, Hit trac came of CQ»- 
Kulation i» »ti[l okdrely unVnomi. It appcnm, !»oi*evcr» frooa the 
obwn^attona of ^chcrcf*, that caacin cannot ooo^ulai^ in th« form 
of a menilirane, unlem in the preaenoe of oxygon* 

Frurii ihe large numlwr of individiiul facts wb^h wc baro 
racntiojied in ri-luunn lu caac'm, it may h^. iuftiwxl that our know- 
ledge of tim »ul>«Uncc u still tctt dcfectirc; for ot!ieP*-i*e we 
could have embraced in a lew piragrapbs the inoit csaenUil pointa 
In relation to thi( body ; our difficultjp« are incrcMed by (be pro- 
Imbillty tliat CR«ciri it »c>t to be rcganlml ta m timple or)[Huc bodj^^ 
but Oft a miKturc of at leant two dUTcrcnt subitancva. &1«] 
and SdiloMbcr^crt have cbpeeially directed attentjon to tbia dr- 
cumHbince. If freshly washed casein be di;:»ted for a cotipl* t£ 
Jayi wiili dilute liydrijchloric acid, it i* foHml tu be jwrfectly tfi^ 
ftoired ; by netitniliiatinn with eArlxinAtr of ammOfiu Uiere U prifi* 
cipitated Erom thia llLiid a whttCt nHcid budy, diBicidt to aepanio 
by tiknUioii ; f>ut in th« ncatralUed fluid tiiCTv atijl remaina m 
■aluti<i]i anutlier ftubttaricc wltich may be Uirown ilovn by aq 
exceHs of byibocblorie neid ; and the hydrochloric acid even now 
huhln in sulutiutt a prciti-in^likc fKidy. Tlie firML uf Uieai? ImkIiab 
waa found by Sclilovabergcr to contjuji sulphur, and the second to 
be free from that dement 

Hert% however, it mi^ht be supposed tliat the prolonged di|;e»^ 
tion of the nrij^inAl easetn tfilh the dilute hydrociiluric aeid liail 
ilecfltnposed it >nCn M-vrmJ luhstiuuei. Aiiuthrr aiid an earlier 
experinicEit of Mulder, however, supports the view that caaeict con* 
aist« of several )^ub<»Cancca. To milk which had been 05 thnrougbly 
as poMiblc freed from butter^globulcs by ehlonde of sodiuni, Mulder* 
added dilute bydrocbloric acid, which yielded the ordinary prec^ 
pilsie; thrrn n-fnained, bowcTcr, in wihiLion, a sdmilar body, 
which was not precipitated till this oiixturc wii* boiled. 

It 11 rery diffieiiit to arrive at a definite opinion on this pointy 
for any one repeating the expetimmts on easwin which have bc«ii 
dvacribed by dUferent authors^ will find t1;at all tbe fltauments 
regarding thii sulHtturuT ron6rtn nne aimther to a ccrtaifi degree^ 
hut timt on often n-pentinc ttic snnir etptrinimt didcreneea preaeni 
tliemsclretwhichihLi^cxplnin Ihcdincrcpandciin ihc »1atcnwntsoi 

* Ana. d. Hi. ■. rtium. Dd. W, S. 30* 
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different observers. Cudn appcorfi to us to be a biglily tranamut- 
ftblc Bubrtancc, often undcrgmn^ cboiige on the application of tlie 
mildcit reagents. In a word, a metliod of preparui^ caAein, Vp'lueh 
would excUidr. nil ^uspicton of its being ctiani^eO by t]\e proc^tat, i» 
atill ft (l^siJcratum. Tlic i.m-uni9tjinrc timt tlic elemeriljiry utm- 
ly»cs of djc scpar&tcd matters ^ivc nvch ahglitiy different resulUf 
mdds vory much tJ our dithculty of nacertaining whether the eon- 
atitation of cjucm i% simple nr compltcAted- 

C-tart'jn, wbcn thtiniiigbly cnaffJi fateti hy rennet, and pimtipd^ 
is barc!^ And prcncnt*^ a jcWoviah traikaluccnt appearance; it softc^is 
and KwclU in w^^ter^ but i% insoluble both in tbnt 6uid and in 
olcobol. Like itN voluble modification it combiner yviih acitU and 
tdknlirt ; but can -tepiLniitig l)]c tnnrganic? part from ihi- rastin, tli« 
laUer 1% inHilubk in uaUr. In \i% rc-Ulion tit tl:<^ xtrutLgtrr tmnc-ral 
■dib h in ercry respect mcmblcs cx^aguUtcd Albumen; it 14 as 
dtj^ult of solution in acetic aod dm it» aotuble modifieaiion ; 
alkaliev ditioolve it very reudiJy^ and, if concentrated, daeomiHiKC it 
like the otlier prL>t«iii-eumpounda on tlie uppli<:ution of ]ieat« Oa 
hFtitituf cjisfin, it Mificiis, MiHV bu drawn out in ihrt^ads, mid l«*4rnm»"?i 
elastic; and at a higher tcmpeniiure it fu3e»> svclis up, cnrbonineii, 
mid developer the sacnc prodocti of diatitlation aa albumen and 
l^brin \ when strongly hented in tbe air it burait with a tlftmc, and, 
uidcM carefLttly woithc-d with noiduUleil wntt^r, leuv(?k an anb con- 
taining carbonate and pbniphuti^ of Ume, but m> jJkalL 

The investigations cf lljcnko* :ihow that cawin durinj; ita putr^ 
faction, [even when perfectly freed from fat) dcvclopo»at &ntt 
UhrbonaXe of amiDonla and bydrosulpbaio of an^monia, but (hal, 
after a Hpace of from two to five raonibK, itn prineipiil product? are 
ainniifnia. lult^riauic ai:id, butyric acid, aiid Icueiiie, and to theiie 
Hub^timces Dopiri adds a white, crystal livable, aubliinablc body* 
haTinK a Tery atrong ftccal odoor» and an acid v^'liicli, when decom- 
posed with a nibivrul acid, yields a brown substance toQctber with 
tyroniue, and ammord^ On finding rsiiein wiT.li hydraicd p<»r3.«h, it 
deveJitpe* n viry lar^e (^uanllty cf hydrogen and ainmoiiiiL, Iraviog 
raucli valeriauie acid ir> combination with the potoah, and likcwiac 
leucine and tyrosine, (Liobii;.!) When deoompoiied witli chromic 
acid, or witb Hulpimric ncid und binoKide of nianganesL^, enKeio yieldi 
much incre ncecie acid, oil of bitter almondi, Rnd ben^c acid, but 
tnucli ItfHi vhlfriLuiiiL' itdd and Imlyrii: iioid than fihnn \ in reference 
to the quanUti^a of tljcae prodiict3 of decomposition it mo*t nearly 

* Aini.il,Cb. o-rUnn. DU. 6A, 3, Tn-^^fi. >ad Bd. OB, a 204 9^. 
t HaadwbTtarb. d«r CbrThJ* v Ueblg, Wllhler U* PogE- Bd' 3. 3. 110. 
I Add. d. CL a. Fbana. Bd. &7. & UT-ISO- 



37S 



PKOTE I X-CO W POL N DS, 



TCttcmbles Albumen, ntthough it yielila a larger amount of 
ixrid. (Gutkdbtrger.*) 

Stauiii )iu direc'tci) Attention Lq certnin dtlTerencm pre-M-ixitd bf 
<%se]ii from leomeii'^ miik, cows* milk, nnd the inilk erf tbe Intch. 
Comn from vomm'n aidk ii nbitc or ycllQWiflh. fnabl», becomes 
tnoist on e3C|>04itfe to the atr, U inM)1ublc in tilcubol, bat djitfilrei 
in v'Ater, formiitg a lurbld.frotliy iluid^ from wincb it Ib coiitpletely 
thrown dowu by taniiic aci<l< iic^tjitr of Ir^l, AnO corrosive aub^ 
tnotc, anJ imperfectly fvredpiuitctl by ncetic acUl nnd rIoiiu 
Cucin from cvw»* milk ia not sq fredy soluble m vr&terj and, wbm 
dry, iH toiigb and borry; while lliat from tlie mtrt o^ M* bi/cA h 
not 1<iugb nnd lioniy^ Aitd is difli<!u)l of luhiEion in wxter. Dumai 
hasj liowcver, ucertiLincd ih&t t!ie a>in position of ibese three Vitid* 
of ciuein in perfectly idcnliml There Ja Diucb here tli^t requires 
expltiiEition. Simon^R obeorvatiozia arc ccrtuiidy oorr««t; and 
dm not only eonfirin his stAtements from my own exp^rWneief b«tt 
ahtci tbfne of El»<A«Ker, acroidiiig 1o wMl'H the eheeay cott^uluin of 
women 'n ntdk ih nl^ava loose uiid jtlLy*!iLL' in JLs texture, while 
thtii of cow*' milk is very 6mi and clotty. Theac diffcrnicoa may, 
however, be foimd to depend on many external T«Utionv, on ibt 
admixture of variou* *uhstimco»j &c, Thiw, for inst^nco, 1 beli«v« 
that the Jelly-ltkc ron^ula of womt-ii\ milk are nion- dej>erc!ent un 
the alkiOinr .ttAte of the fluid thuii on ttaj peralianty iu liie cvtetn; 
at all evcntif 1 hnrc found that women's milk, when scid, jieJds m 
much thicker eoagdum than when alkuhu^ nnd eow«' mUk, when 
sdkAlims ^ much loowr cohgulum than when add; — UctM 
liighrst iitlrrrst and rsliie in relation to dletetief* 

Compofiii^H ,^-Casclnt like albuuico, has very fifEeii 1>evn 
ty»cd, but ail these analyse* have led to no |>crfcctly certain etnpi* 
rieol formukn and far levs to a mJonal one. Wo giw mm eumpleCf 
analyses by 
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AcfiordiTig to more recent investigations puri6ed casctn eonUiiu 
0'85g of sulphur. 

Ill casein, |>rpcipicat«d hy Bc«ric »cld, ufid wiuhcd with nlt'ohol 
uritl «Llierp Riiliu^* foiuid I'OISJ "f ?iul|ilmr; hut in nwcir vihirh 
had hccn prccipitfitvd by iv^tic acid, diuohcd in Girbonnte of 
»odA, and B^ia predpit&tt^d by the acid, the* quantity was only 
0-850(1 ; Wnlihert found 0*9331!, and VerdeilJ WH-VJ^ of nutphur in 
CftMin, which hod beni treated wltli liydrochloric acid and car- 
boiiAtc of soda. 

Acoording to M»Mcr, Cficcin ia nothing more than hb hypo- 
thetical prolixin combined vnth Aulphnmidc* No fdnnola fur 
cqK(*Er run, howpv^r, he I'st.ibliiihod lill the qupiituin h riefinilively 
sritlril whrthcT it be a nmpic rir a comiK^uifd liody. 

Cucin that haa not been trcnlcd with acids contnins aboat CJ 
of pho»ph&le ttf hmc; more, coMfic<]U(^nilv, than is contwncd in any 
of the -protein-cum pounds we have hitherto considered. 

PrfjifiTfithn. — Wftobuinsohiblerasi^inbycvnpontinjsJcimmcd 
niilk^ ciUaiilinic thr ry?itdtic widi Kln-r, and disjHilving ii in 
water i wo then throw down the casein from t)ic aqueous aolutioii 
by the addition of aleoiiol, with wbioli we must nhto carefully flcwh 
the precipitate, 

BerKeltuH pret-tpitates the c«si--in fr»m skimmed milk Ijy sul- 
pburir oiud, rin?itTs Uu* whifr i^imipiliim with wiib^r, and decomEHiM^ 
the sulphate of essoin wltii narboR^te of limo. or (wliicb s hotter] 
with c^irhonate of Icud ; the ciucin which i^ dimLjIvod in wAler 
nlwayn contains a little lead, which, however, may he removed from 
thr solution hy sulphuretted bydrogeti. 

Simon rcniovcd the fat, by means of alcohol and ether, from 
cnscin prccipitAtcd by sulphuric acid^ before deuompostng ii with 
carhortatc of lime. 

Muldrr |>rpfarcd cjt««in for elementary analyxiA by prenplta- 
ting it fr»mskimmrd milk^ by wnrniing it with actlic airidi wa&hirig 
tnd thoroughly rinsing the prccipltAtc with water, scpantlng t}ie 
fat by boiling aleohoJ, and tinatty, by drying; at XSif* 

According to Roelileder's^ method skimmed milk u coagulated 
with dilute <iilphnric acid, (ncetic acid or bydwchluric acid may 
howt-rnr h« usrd in its pWi*;5 the prt-ripiUiU? is then duly inetacd 
and again diasolred in a dilute solution of carbonate of aoda; thia 

■ Am, d. Cb. B. Phsnn. Bd. 38, ti. 300. 
t IbiiL Bd. 37,8.310. 
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solution » allowed to sUnd for some time in n ahikllow tc»cI, 
when Uicrc pud^lr fornns on iU surtnrc a liycr of fatty romttcr, 
which we miifit remove ns completely m pi)««ible with a «poon, or 
dite we must decant the xijbjaccnt fiaid with a fyplioa. The fluid 
in now again iirer-ipitaiird with on nr'nl, lurd thr? pn^rlnu!! %trp% arx*^ 
repented. After the cvicui hns Ixen thrice diaaolvcd in csirbonatc ot 
soda, and the fat oa often skimtned off, the last trace of Gitty matter 
max tlicn be easily removed by alt^obol and ether^ which ctl^erwUe ia a 
fcry diftieuit tfi»k. CnK-in ihxta prrpared may moreover be rendered 
entirely free ^pi add by reptnlnl boiling in water ; so that if, tar 
instance, it ha» bcea precipitated with aulpkurtc acid, chloride of 
boriimi doea not excite the ttbf-htc«(t turbidity when added to iu 
acid ftclution. Bopp* ndopts a n:iodL 5 cation of Hochieder*^ method; 
he precipiutes a lolutionof casein in mrhonateof soda wtlh hydrx^ 
ehlorje acid, ftuj rcpeattrJly H4Lfthea thiH precipitate with water cxm- 
taiiiinx Sj or S% of iiytJrochluric acid ; it \& tJicu mixed with pui 
watGfft in which it awcll^ aEid gradually diaaolves, e3pcc3a]ly if the' 
temperature t>e raised to about 40^ ; the aolutiofi containa h)*dro- 
chlorate of casein^ from which the cAwin miiKi he thrown down by 
careful ueutraliautioQ with aa aikali, and the precipitftto iluui 
waabed. 

Tt»ts, — It tfl now nscerUined that no reliance is to be plaeedj 
on certain properties of ea«eiiL which were formerly re<;&rded 
chancteriBtic indications of ila prcMnce, and it bt unfonqnat^l] 
die <:aBe tiiol rvriviit in ventilation » have only nhowii us tlw Ulacwj 
i>f our former testn, wiUiouL ^ffLfrding uh ]>ctta- vtd more oertain' 
moaua of detecting; it. Therv were three eepedal proiiertiea by 
wbicb it waa |;enenilly believed that caiein Tni|;ht be reeo^^iseid. 
In the first plflre rhe capabilily of an animal ^uid tt^form a mrm~ 
brant on cvA|)ornti'>r)t was regarded as the moat rertaiti aigri tif the 
presence of ca&cin ; we have however already shown {^ 33'!) that 
both alkaline albuminates and ocid soLutioni of nlbamcn equally 
posM^iK thii prL>perty, and, indeed, that tlie daid lilttrred from 
orcJiriAry riio^laied alh^imen alvayK cnnilaim vueh an albuminate, 
snd consequently has a tendency to form such a menibrane ; the 
tendency of or albuminous fluid to form a mcmbnmc on cvapora* 
tion» is dircctJy proportiosat to the amount of alkali or albuminate 
vrhieh it contains, and it is this circumiUinee that has led loma 
very accurate obierrerv to beHovc that tiiry \\x<v- found casein m 
the blood nnd in iluid esudacionst where in reality not a tnux of 
thia flubstauce occurs. 

• AiMi.^nLii,l>lianD. Dd. ai^ & l«47. 
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[Sinoc the publicnti^n of this volume in Germin, two [Bcmmn 
dn the oAKumnl dJACovery of coacin in tlic blood have Appeared, 
one b)' Ouillot ariJ Lct>laiic,* tho other by pAnum-t o- e- r-] 

Tlii9i error would b« further promoted by & HccrJtid mode of 
testing f<ir L^sriTi, mimrly, by it* pniprrty of being prrrijAtaM hj 
aC€tic ccid . this v&a regWcd 9t» n meann of difttui^inbiTi^ iKtwrcn 
ciucin »nd nlbunien ; but if the slight turbidity which tLfll\:U tvlbu" 
^ minouK KqltiLiona [see p. 333). when they arc ncutrnhiied or very 
P much diluted with water, oecasionidly ^ve ri*e to u corifuiion 
Iwtwren tJiese iiijb»Uiiii!ea, this mtiit luivp uceurrr^d far mure fre- 
quently when il w&a believed that the fdlmmen hnd been removed by 
boiling from ^bomirujuB fluidf ; for there then renifiins, os wc 
■Irokly seen, a little congulated albunio]i with Bodn or potiuh 
voltitfon ; by thp lulflition of neelie acid the albumen n prmpi- 
Uiei) fruui this solution in prcciaclj the b&iue luarincr as CBseirt, 
wliich u not the ciuc with the unboiled albuminfttc of potaah. 
Every Dceurate cupenmenter must have thua been led ^lill lhc*o 
fuet* were fueertained) lo believe th^ii he had alic^AVs found a little 

roasfori in fhr fluid filr<?red from <^r>JLgn1atrd alhumi-n. 
Hie third nicanx of diKurcnng cAacin ia the only one now left 
ua ; and cren ihia, by ib incorrect application, hoa «lrcAdy given 
rise lo faUc condugions- We rcfor to the e^affufaWify/jf cnscm bt/ 
t-ennet^ — a test by which nome have supposed that lh*y have 
delected c^jwein in the bhxitl : bnt in order that the efutein may be 
nepiirAted by thi* meAnii, the rennet inn^t he tnlernbly frejih, or at 
all cvent.1 munt not have become putrid, when it is placed in the 
fluid which il to be examined; the mixture should then di^ett, 
at a temperature of 40^, for a period not exceeding two hours; if 
no eoaguTum is then funned, >i« tma nut juedifit^d in uiuuniin^ titat 
to^cin rxiitA in the fluid ; for if we ;Jlow the rennet to rcnmin for 
twenty-four hours or longer In the fluid at that tcmpcmturCfjmtrefuo- 
tion cntme», witli the devclopmentcf viMon^tjUnd the fluid becomes 
turbid by the products of putrefuetlon, but not by ooaf;ulftted 
ciiHein. Blood in wliicb^ fur iniituiire, Miuie chemiiLta fmicy Umt 
tJiej liave thua detected casein, putreliea. on the addition of rermet* 
fttor a considerAblo time* but I hs^re never suooceded in obtaining: 
from it a true coaii^lQTii of casein. 

SnipMt f^ moffnetU and chloride ^ caiHum hare been 
recently reooramendftd aa very guod tef<i« for tlie presence of caxein; 
the caKin vepuiliag on Miltny in combination with magneaia cr 
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lime; Irat unfortunatdy albuminnte oF «mlfl (wliidi, v ve knotr, 
does rKit coap^Ute on boiUng) poswues thii property m comman 
witli nisei n. 

At au earlier pcn«>d of organic chcntJAtr?, many ether rcactioria 
by whicb casein wcks chftractcrifrcd uacd 1o be dcKnbvd* n* 
for inBt&noer aalphuroun ncid, iu cU^cuIt aolabtltty In aoetio 
aci<l, Ac*; but all these mcam* yic<Jd no definite remit. More- 
ver, during tlic laiit fi-w yrnn, much attriition hm bnn derouad 
to the behaviour of casein and <if the protein-cicunpoamis ^fc 
rally with tcvta of the mosit varied kind; but howcrcr deaerr-> 
ing of notice tuch endeavoun nuy be, tbey have not prodooeA^H 
any great rcs^uliai, nor inileed could tbey be ev|>e<led to do aoj^H 
(ir indr|)tiiidetit1y uf the ^-t that an cndravwir bo dincorrr 
any decisive reactiuna is mere f:ropinK in the dark, vrhcn Uie 
inr4?«ti)^tion ia not j^ded by ono uniforfD leading id<&, the refult* 
of iheM experiroerts tto frequently vary b their mdividual eharaeter 
tb&t it ia ofteii itnpoHViltle lu hrin^^ them into harmtxiy. Any on« 
whu baa occupied bimacU' with soch iiLVcatij^tiona, &iid oluf^rred 
l}ic action of aciils, ba«c«t Metallic aalta. &c.» under rarious rcU- 
lionB, on the albuminous s:ab8raT)Cefi, can conlirm thd etaiement 
that one nnd ihB ^^me Rubttanee, under apparently aicnilar r«U- 
tions, yiehU the ^■reiite^t (liverf^icy of rcaetion*, aometimea pnv 
acnting a «imi1arity to one and nuinL-ttiEiea to aiioUier protrin- 
connpouiid. l*hc Tarious relations wtiic^b modify thcac rcftctiotu^ 
and of wboaa nature we arc still i^aorant, render expeHmenIa per^ 
fecdy tmlcss, unlcM t\\eM! eireiiin»tAi>ee« be taken mto aocount- 
Ih general we may au^pcct tie tnudifyiiig influence, but in «j>enal 
caaes wc are often quite in the dark^ A very simple cjuuupie will 
illustrate our meaning. Caacin ia aon^etime^s ^ry rtAdily adt^le 
in acetic acid* at othor tijacrs it i^ rather difficult of solution, while 
again ihvnr are other occiuions in which it is aloioat innoluhle in 
that fluid; vc can only conjecture that tlie state of eolieuoo, the 
earthy matters oontained in it, &c.> give rise to thia difiVrp^jLY; but 
in ij>ilujdual onaca it is often impoMtihlc to uy whkh of theie two 
eondltiona, or «bctJifir any other, is influencinf; the revtiJt of th« 
s|>ecial obwrvation. 

J may in thiit place U[ire another example nf the dilFerenc* 
induced by inexpJicwble circunuUncen i^n reoctions : on one oeca- 
aiun a turbid acid solution of easein becoane* perfectly elcftr on 
llie appheation of heat, on another t)ie cAsrin is mtircly sofift- 
tmted on beating; and ihu^ acetic uHd not nnfrequcntly pnxluoea 
only a sligln predpilatMHi in tlte milk of ixtws and olber animala, 
a true ooogidum only separating on boding. 
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In dorder to determine with taty certainty whether ctutein exists 
in on aJbuTninoiin Huul^ we should eonduct nur experimcTii \n the 
frilJou'inij iiiniiiti.^r. Thtr fluid niuit be* liuiU'd kit itmni' linif, n little 
hydroctiIar&l4T of nnimci^u liaviiig bcrti firtt uddcd* to effect tiic 
sepftmtiaii of iJic albuminate cf soda; v-c munt tl^en lilt^-r it, and 
Moerlaiii wLetliur sidphate erf* mn^iLeain or cidoride ol caV-ium 
yields a precipitate williout the hid of he&t ; if ivch a prccipitAti* 
lif: formed, we remove h hy fillmtioTi, L«fore iKhlliti^ Uie fiuid, in 
order to aean^i fur r4u»eiiL. If ;t jiret-tpiutu lje furukcd on boiling 
the tluid thiia preparodi the prcaeiice of caaclii must in thi« case be 
thown by rennet. 

Acetic fteid WM formerly almost the only rcagimt employed in 
tl)c /jiiantitaiive de/fnnination of cshcIti ; bitttlin ncid by no ineunv 
cflcrt* n tborougb precipitatioik of the dwcin, and when added bi 
excoa it often di;i»olrej n very conmdemblt; portion ; — an observa- 
tion whifU furnicrly led Schiiblcr to the belief that the millt 
uitiilained u jir^tndiar Hubvinmv, to wht^^h lie ^ve u sjiecial namej 
ritgiT'A' Tt^e lietit method af analy^injp niilk wUicb baa yet been 
pro]x>sed i%, unquestionably, that of llaidlcnit On atirring milk 
with abuut one fiftb of ita weifibt of tinely pulveriued gypMim^ and 
heatbig it to 100^, a perfect eon^dlotion enfiues, and we obtain on 
e\'«porfttion a brittle, wwily |nilreriwble re»idnt% from wbicli tiber 
jind nb'nhol rn^ly ri'innv*^ thr fwt* mitk-Migar. mid must uf ibv 
^nlU. The rciidue is then not pure cimcint but tKe i^oantity of 
that ingredient in a ntate of purity may bo easily caloulatM by 
derenuiijttig tlie qtiJinticy of fdiC, dugar, and aalca contained in this 
iiulk. 

Ph^tiologicixl Rtiaiians, 

Occurrence.— V'O^'in occurs, as is well known, in the milk of all 
the mammnlia. 

Clemml fmmd 3"3;St and !■>. Simon,J on an aventgei, 3-5|, of 
casein in v^i/t/tnr^it tailk ; the lattrr f<nind 4J^ in the rolofitnim, bnt 
only 2'1&8 in the milk nix daya after delivery. In womcns miik 
of t^ood quality Haidlenll found 3~lg, but in milk of an inferior 
efiamcter only 2-7^. 

In mcv' miik BoufttingauUH found the casein to range front 3J 

* (ZJ^vci' IB, Lii^TolljTtB >Dr( of «Iiey.— u. e. n.l 
t Ann.d. Ch-iuFhnnii, Bd. 4a. R.^Sfl: 

{ rruHiJiiiilcli, D«rL Ifl^H. 

I AniL «]. CM. H. rhiLTin. Bd, lb, a 17^ C 

Y Ann. A^ <'him, i-l <l<- Pli^ i 8^r. T II. ^ m 



to 3 4$, PUyrftir fUrttrnninpcl the arcragc at 4']C$, Pof^iale* at 
S-6J, Aiid Simoi) at Tf. 

I» the mi/^ ^ biUhe$ Simon found 14'^g of cueing DumMt 
from 9-73g to 13-6^, &nd Btrnscht from S-SIJ to IO-24| [im;la(&ng 
the insoluble 43lta.) Inattfi' milk Pcligot^ found l^SJftsdStiptr. 
Luii»ciu» ttud BoiidLJI t-$% ; Hit: luttr.r fiitiiul Ifi-Sg in muvft' mtlk ; 
in |?»U' milkr Payen found 4.3^g, Stijitr LuIm-iuh uid Bondt 
9-12!. And Clemrn G-OJO; ScbbttlwTKtr*' found *H;fi8 in tbc 
milk of ft he-goat, iLiid Stij>tr. Lui«citia and Bi>ndt 15*3B in cwcar* 
milk 

According to Duina;^ htk! B<*ii»L'h the ititik roiitaiiA more euwin 
during AH auimtJ tliati during a atricUy rcgcUble diet. 

The nitrogcnoaa auhslAncc to which wo ftpply tbc lume of 
cnscin, occun in the milk, forlhe most part, in a state of tolutioni 
hnt ft not in(x>n»idenble portion fonns the free inresnng mera- 
brone or wjdl irf tlic inilk-glohulos- Tlir microscope nlone affordn 
ua no inf[>rmation regardirig the structure of this membrane ; hcDct; 
ire do not ottAch much tnith to the Mscrttons of Kospail and 
Donn^-jtt nrho vere the firat to n««ufa« tb« •lutonco of <ii<^h ti 
meT^bmnr*: Simon|] brliercd thAt he had detrrted fragments of 
these mrmbmncK In milk which hat! been evRporvtcd and trealod 
viith ctlicr; llcnlef^ wn« the £m lo demoii»tlM«itoexi«tenoe ; on 
exafDining under the microncope the grsdual action <rfBGetiG acid on 
t1io milk-g1obutc», he noticed a decided distortion of thU cneml>ran«. 
The best proiif of tbv cxintircr of an loveKting iTirnihr»nc ", liow- 
ever, afforded by an cx|)cr)fnrnt iTkM.ituted hy 1%. Mit^rbcrUch: oo 
aliaking pcrfectly'^r^^A milk with cther^ it ia scareel j at all changed^ 
Ike ether merely tnking uj> a little fat; now, if the nidk were » 
simple emuUion, it would yield idl lU fat to ttie ethc-r^ and woold bt 
converted into ^ traniparent, tolerably clear fluid; an lliia U not 
ihe eaMr the sepmmtc fat-Te&icleA muht W KurroLindcdtryiui inaoloo^ 
ble substance; if now wc odd a substance capable of diuoWin^thi 
rDCvnbraitc*i cUier when shaken with milk will act on it preeiselj 
lu on an emuliiofij tliat ii to saj, it will take up tiic fatty matter x 
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and indeed thit ih the cum if a little cauatic or carhonaftnBBIl be 
addetl tn i}k» milk Ivfcrr it U Kliakcn witli ether. Mitxch«rlich^ by 
this beautiful cx^wriinciit^ hjui mti»vrd jlU (loul)t rrj^Arding ihc 
existence of tuch n mcmhrane. 1 Iiktc, however, obncrrcd tlic ful- 
towin;; facta t on plucmjc under tht^ mio.roscujx; milk shaken w;th ether 
hnltavhich tio [Xituh hcu been luldeil, the hut&cc of the mjllc- 
^obuIoA H]»peart of tflminUhnl trmajjarenpy, cijMWjtiCj and Atxnrijd; 
in ahoiti iht wall prc^scnts tltc appnarancc ^f bcaiig congiiliLtcMl. Tn 
pliceof potflab I lutve txxd phoi|>batc ^if soda nnd sulphate of Jiodft ; 
milkj treated uith the former, yielded atmout 4x11 it» fat to ether, but 
did nfkt become to clear us wh^ii trcait^d witli pox;ts]\ • undrr the 
microffcope the arpiMius fluid t?xhihilt.-d urdy a few f-it-glndrnk'Sf 
which were rw ii»i»gtx round but crorrugaledr of a c/iudiilc f >rm, &ct- 
Sulphate of iodiL htin ihc property of cnusiMg the cajisuled of the 
nnilk>globuI«i8 to bunt, softer which tJie fut can be extracted frum 
the milk br ether ; the watery fluid* however, rentairis very turbid^ 
but no longer exhibits undrr the microscope either nulk-^lubule!!, 
or ftbn^ of destroyed capsulcatbutoniy t^trcmely minute, ficnri^iy 
ieolublci molecular gntnulc», ^hich arc unquestionably the frsf- 
inentt of th« destroyed capiul^s, nnd do not consist of finaly com* 
minated fai ; for^ on th<i addition of a liitle pota'^h, thoy rot only 
du not di^ipppar ouder the* mii^rorioopc, but (lit- fluid whirli h^d 
previously tctaincd itH milky colour becomes perfi^cdy cleur and 
lin>pid- Hence wc perceive thot our ordinary casein not only 
jnotuns th(T pn>tctn-eon)p>und diMoWed in the milk) but UUcwiAC 
'-mother > whkh forms the nipiule of the milk-eorpiwclei, so that 
we thou hliio huvc a microftCi>pii:o*mt;itl]RniotI proof of the rorapn- 
site noti^Tc of ordinary casein. 

It was formerly cuppoaed that casein existed in other animal 
Suidii and solid ]}axVi. nnd indeed it wua re^irdod as a normal con* 
sritncnl of the hhnMh In our coowderaLion of the means hy wbieb 
rosein mny hi- n^i^i^nUed with eeriinniy, webjtvr, hciwpv<T, shown 
that no reliance can be placed on atAlemcnts of this nature?. Hence 
we cnn ottaeh no weight to the oesertioua that cAxcin occurs in the 
urine or in cffusioni within the peritoneum, the pleura, or the amch- 
noid^ imd thf* ciue» where. In consequence of mi^UHtosit of llie 
milk, casein mriuhlly oreurs iu the ujiue or uUirr fuids. n-L|uirc no 
further mention. Tlie same remark holds ^od in reference to the 
supposed occurreneo of casern in the «ulivu, in pua, tuberelcci, and 
oUier morbid products. 

(ynffitt.^ln our entire ignontnrf' of ilte true eh(.^:niea] eonstitu- 
tiun of i^iseiiit w« dmmt re«ort to finy eipcnment to diu:id:tle ill 
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nxxle of fonnation. Aiiliougli we nre unable diallncUf to reco^- 
ninr the pres^ii^^ of casfiii in the blorxl, lliere Is no iluabi ihftt it 
U fnmit^d llicnr, ftiid thttX It Iti merely sffunt^d by Oi« inwDnuiTy 
g1nti(l-i. ^Vc mubl clcftrly undcraU^id the ilitTcrciiccft in llkc cousb- 
lutioii of ^I1>umen and casein before ve can T^nture to oflTcm ooo- 
jechirt regarding ihe conversion of one mlo thp otf^er, 

f'^fff^j — n^e occarrciicc of caacin in the milk, the best of dB 
kinda of foodt Leaves no doubt rcf^rding theuacaof tlinaubataricc; 
carpea$X\y ainco wc ace hoir nhtnrc provide* that a>oro cwein ia 
always aiippli^ f<»r the bLildiitg up of the hoii^v of Terr young 
anbaftla, thkn U rcqiiirt^il for tht^ir future itiippnrt. CAscin not 
mity yielda to Uic inlant liixly tlic inaErrtnl by uli'iuh Mift parta «r« 
nourished &nd cdumhI to j^row, hut likeviac conreyii into the ayatem 
a sufficient quantity of tione Uirtli und Jimc to cnuae the akolcUm of 
the infnnt body gradually to ^Lltaiii Its ucceiiaary solidity. 




Wi< note pTxioecd to notice tho chemical rrlntiona of ectlain 
aubatATicet whicli, iierhnpn, strictly ipeuking, do not lidong Ui 
unttml c?hemistry» aiiKW diry oneur tudy in tlir x-e^tJih1r nxield; 
hut ihrre ftre two rcfuonfi, a rhrmkal und phyatotoj^ir^l rrajum, 
vrhy they should be notiecd in the prevent place, hi a cbetiitcal 
point of view they deaerec n^jiicA, bcc;tiue wo thus bocoiw) 
nequaint4^i with new prolem*compo<ind«, very nmilftr to ihoM 
nlrf*jirly drurilrd, but yrt dilTrriitg fnxn tliE^rn, nnd tituft t>1>Udn tt 
moru perfcrt inxight intu the whole ip^aup of thia cUai tif liuJica; 
and in a pbyiiologicnJ point of view tbcy are of at leasl cju&l 
liBPortanee,forit ia from them tint the aninud pixttcin-conipoandaf 
wliieb we hare already deacritie*!, are fonned In the or^nbrok ui 
lierbivoroits AoinuU, and tliat Ute anStd auliatrAta of ibe body arv 
depoatted in the vnrioua lia*ueti. The actual physiological m- 
porUnce oF tli^^se M]b4tai>oes wiU bo noti»d wlicn vre enter uptui 
the auhject ol " Nutntion/' 



Prvpirties-—'V\iU aubstancr, to widch the name piipto^ta hai 
olaa t>ce^ appliedt ia, when dried, Iranaparenti Ttr>' hard and difli- 
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cult to pulverise; when moist it is adhesive, viscid, and elastic ; it 
IS insoluble in cold, and very slightly soluble in hot water; it diB- 
flolvea readily in boiling alcohol, from which water again precipi- 
tates it ; it is also precipitated from its alcoholic solution by corro- 
sive sublimate and acetate of lead ; it dissolves imperfectly in acetic 
acid, and hence does not seem to be a perfectly pure protein- 
compound. In other respects it has all the propertJen of the pro- 
tein-oompoun ds. 

ComposUian* — Gluten from several sources has been submitted 
to analysis ; but here, as in the case of all the protein-compounds, 
no satisfactory formula has been calculated- 

The following are the results of some of the analyses of this 
body: 





Schcror-' 


Jonefl.'t 


HeldLt Molder^ 


Carbon .... 


„.. 54-6 „.. 


5fi<22 .... 


«-36 .-., 54-84 


Hydrogen 


.... u .... 


1-42 .... 


7-97 ^ .. 7W 


Nitrogen . .. 


.... lae ..,- 


lfi-98 ..- 


16-83 ,.,. ia<7i 


Sulphur 


* 


ai-3B .... 


- { 'Z 



100-0 



100-00 



100-00 



100-00 



The sulphur in gluten has been accurately determined by 
Riilingll and Verdeil;1f the former found 1'134J in wheat-gluten 
and the latter 0'985g in rye-gluten- 

It is obvious that the numbers yielded by the above analyses 
differ too widely to admit of our attempting to calculate a trust- 
worthy formula- 

Preparation. — As this body especially occurs in the seeds of the 
cereals, the best method of obtaining it is by sufficiently knead- 
ing their flour under water, boiling the residue with alcohol in 
order to effect a perfect removal of ^e starch, and filtering while 
hot ; on cooling and evaporating the solution, It is precipitated in 
white flocculi. 



Lbouuin. 

FrGperties. — This body forma «ther a white, nacreous, iridescent 
precipitate, or else is thrown down in a flocculent form ; when dry, it 

* Ann. d. Ch. a. Pharm. Bd. 40, 6. 7> 
t Ibid S. flfi-70. 

* Ibid. Bd. 46,8.191. 

§ Venuch einer aUg. phy*. Ch. 1^44. S. 309. 
II Ann. d. Ch. u. Pharm. Bd. &«, B. 310. 
^ Ibid, 8. 318. 
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has Q fclIow, tT&nHpQJTCnt apptfAmncc, and u ImtUe. It' 
lik« AlbuTucn from U^ nquicous solution, but i» |)rccipiut«d from it 
by ftcptic ftnd phosphoric: acid Iiku eat^iein* Crom wliieH, liowever, It 
«]ifrcrK, in thr finr plner, in not disaoU-liig in TOniTetitrated KCtic 
acid, And, secondly, in tlic circunibtaiioc that wlten it b prFcipitftlfd 
by &n acid» the precipitate doc« not disaolvo when di^c^ted With 
curhorkiit^ of limo or of bnryta. 1 1 in con^lntcd by rcnnot. It dv^ 
Bolves rett[lil^ in aitmionia iind other nlknlic^. 

Compvtifwm^ — No definilt rcaulu \\}iw im yrt bei^ri olitiuiicd 
from the nnoly^n of It^umiiii The following; numbeni hare 
boen foui^d by tliu chcmiata whose narac« arc Attached to each 
anaiyus: 

Dnmuft CUionn/ Joat*,)- Rodilcilffr-t It0lbig4 



Cftrbon 


-■11 


.... WW 


Ai-OS . 


. WM 


■-»- 


HTM 


Hydrojton 


'■!> 


.,- frw 


T«> , 


- r« 


•4-1 


9«» 


Kllra;*'' 


.w^. 


„ 1«"I7 


Ifi-BII , 


„ La-ki 




l»M 


Bnlpbur 




M-U 


SW7 , 


. kMW 


I 


»47 



100- oo 



IDOW» 



100 OO 



lOfrM 



Tho diflercrce» presented by these anulysca arc »o fp^at that 
k IK obviuiu tliat wt; hnvc not y^t iiiucccedcd m ohturunt^ tfait sub^ 
iLtfitiee in n ntatc of purity, and 111 for elc?m«ntAry annlysi*. 

Frrparathti. — Thin lioHy U rhiefly round in iwaa am! Imui«, 
and other IcgQiiiinoiiH 8ecd?i> from witich it may be enaily obtaioed ; 
the vatery extract of these vccdv hta on iudd nmction»afid on 
DOutrnLisntion the Ic^^umin ii prctt ipiutcd : it i<ipun&ed by aoltit&ofi 
in ammoiiiA, from which it i« ngnin prveipiuitcd by an ac&df mud 
Annlly hy extmciion wltti abnhnl nnd ether. 

n^vthlrA the^e »uh:4TAnoc«, there arc in t\vt Testable kingdooi, 
and c^pccinlly in !M:cdH, aiUcr ^tnh^Uuicta which approximate mufe 
or lexH closely lo the protGin-compouiidii of the animal kinjdoiB. 
In thtf first [ilacc lliere in vegetable o/^rtnvn, which Liebig calt» 
vr^rtabtt fibrin i it is iiuolitble iJi wntt^r.and aiiuiljir ba it^ cum- 
po*fition to coagulated juiiiunl all>unicn; it remains undiaaolTcd, 
when wc liarc »cparated the fitArcb from flour by wjubing, and tlic 
f^lulan by alcoboL Of the di^utase or macin vrbieh ii formed 
dtiriTii; lUe ;>^miir>Aiion of gntin, and wbieh b a prodnct of the 
lueuuuorphuait of tjic prerioua subataneci, we Icnovcren )M»>batb 

* AaD> do ChiniH M dc Hits. T. ^ p. 400. 
t Ami. *l. Ch. a. riiknn. Bd. 40, & ffj. 
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^^ ia refertiHje to it« compositit^n afkI its properties. Il ippnnrs Fn>m 
^■'OrL' »irf*tigfttion* (jT OrtlolP »ntl BurkliLntl VV- BuUt ll>at iho 
^^HtfMu/^in or rytmptiif< cj|jUiinr<l frum bfrnonds ia not a protxuii' 
^^Kcompound; indeed this is sufficicjttly ubvious from di<] Uif};e 
^^■^uftntLty of on^^aw (^1i'5GJ) whicb it oontxiins. 
j^^ There ar« uveral aninul Bubatanees p*Ttftimng lu Uw* prott-lii- 
compounds of tihich we finve no inore ncrunUo kiiQi^Ietil^t thtn 
wc have of the above ii&nacd ve^ctuble mbatancc» ; in tbi* category 
wc moy place keratin^ tb*^ aubstADco dqXMitctl in hi^my tisaue, 
(vhicb, nccordi&g lo Mutclerr is the asnit owJl' of protein a* etisdi 
In Bbrin^ bill oombmcd with a inr Ur^r qtinntity of HulpbamifleJ 
Utc su!«tnn<T ti^rmcd mucin, pecili'mr to nmcuEi, and the pyi^t 
exibtlikg ill pu» anti moibid tumours, of wbicb full notice w\Il be 
l&kcn vhon wc treat of the chemical tb(S)ry f^f the tis8U(?4 luid 
juices. In the *»me manner we shall treat of pepxin and f.lif? 
^piuitfM wbt-^n we enter into tbe ftjiectoJ coiiiideratiori of tlie 
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Prtyyrr/te*, — Wlien dried, thU sobstanre ia brittle, and eoiiljr 
pulvcrisuble, but wben mobt it is tou^b^ viieid, cepal>le of being 
drawn oat in tbreod^, and when warmed boa an odour rcKcnibling 
lh»t of gelatin ; it i« soluble in water, but innolublo in alrohcjl ami 
etlter, and iti ttie fittly unrl Tnhitile qiIx; it liaa no reaction on 
ve^talile colenra. It 1:1 ]>rectpitaLf:d frxirn itv solution by dilute 
minerul ooids, cblorine water, toiinie acid, corroBive sublinwito, tbe 
eolta of tbe oxidea ^f Uiid, bdv'^^r. sine, and %tOi\i but not by ferrc*- 
eyaidde of potAstium, tbe alkjiline «a1cs, or chloride of Innuni. 
WiTb iilkftlica it fornix iicuUaI 4;<yiiipounds. fn>m which it ift aUo 
prccipitnted by metallic aaIu. Wltcu boiled with courtic olkAlies 
it developed ammonia, and beconaca oonvertcd into a vubfttanctt 
wbieb, according to Muldr^r, i» the trae toroxidi^ of hlv proTcin, 
in atrordauL-e witli lii» latc*t formula, C^H,,N\Oj(, -+-30 + 3110. 
CornjKfsUiotu — Thii body woji di^GorcTcd and analysed by 

• Arch.d, nimu; IM.i^S. 12.17. 

T Ann, d. Ch. u, Phanm, IM. m, S. ItS-ttiA- 
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Mulder* ; from the mean of five uidyte* it 



IcHtad lo 



CVhou ... 


»™ Ml* 


«|« 


tt^drot^Q 


•^ 


HI 


NitroeoD ,... 


4 4tm A- 
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In hi» most recent memoir Mulder ref^&nU Uib sut>«tai>cc u a 
combiRfitioTi of tnie teroxide of protein vith ammonlA, in M^cord* 
aiiLu vf'dh the fonuula 114X0+2 (C^lIj^N^O^,! +3IIO- 

Pteparaihn. — Mulder originally ubtatiicd Uiis »u1>&t&iic« by trtal- 
ing hia [dl>iimcn-proioJii with chlohnct whereby he obtain^ the h/odj 
vbich be then termed clilorite of protein ; this substanoe wlieo 
decomposed with nmmoinB yielded tlie body in question. 

He sub«equenl1y nneerfaitieJ that lie could obtain it bv tbe pro- 
longed bMlijig of filjriti or ulbumen h\ walcfi if frc«ly exposed to 
tbc air ; th^ solution which 11 tlius obtained » filtered and cr*- 
pomted, and the remdae eKlnucted with alcohol ; the portitw iitto- 
hib1p in nlrciho] iii ngnin diia^^lvrd in WHtcr tOiA preHpitnled by 
huhic ncrinti: of IcikI; the prcL'lpitftt<' Aftril>eliig diorongbly waahetl 
ia then dccompofvd by sulphuretted hydrogent tlic nJplude of lead 
removed by bltratinr, an<i lite solution cvnporfttod- 

TVfff . This body hat so few ehhiucteri^ic propcrtie*, that in 
IIm presrnt ntntf nf rnir kntiwtcdgc it in in:trrrnr1y itifiicQlt, tf i>oC 
impoftMbh*, t(> diatiTigifi^h it witli perfect ecrtuinty from Uioao 
aubttanccn whieh frequently occur, although only in nuU qoa^w 
ritjo, which harebc^ hitherto named cxtractiTO matter* aolabic in 

Wftl<T. 

Tile? peptone*^ ptyaliri, pyin, and other little iiiveadgatvd 
animal inattcni are very himilar to ihii luli.itaneic, but differ fmni 
it in Mfme of their eharacterf. and hcnoe must not l>c rc|:an]cd aa 
identieal with it, although many of the Hiffrmifri mi]' hr drpmilniit 
on the admiiiore of olbermatteri with tbeoi. Ueoce orjtvilc aiw- 
Ijrtieal rlteinialry haa here a great blank to (ill up in arder to eJuei- 
datc the actual conditioiu under which iLb mboCaEvoe oreuni. 
Unfortunately it cannot be obtained in a itate of pvrity fnMu t])o 
uiimal fluids, ao that we CFinnoc hava recourse to an elementary 
annlyftk to confirm our dia^oflia, 

■ Joara. r. pr. riL Bit.n,R.a4a; ML ib Nefvkado, ma, p 404 : Ana. 4. 
Ch.«. Pharai. Ud.Oi8.90&4«0. 
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ling to Mulder this body cxisU iu iiormol blood nnd in 
nil fluid cviuiMions, and ticiice also in pu*; ajid iU qiinriiityi* v*»ry 
c:ii]ki>idrra1>1y incr^^ated in ihe blood in itiflammAtory dinrawr*. He 
n^4rd« U;c ;>f/m Jincovereil by Oulerbuckui piu s» altogether idcn* 
ttc^id witb tbi-n KubsUncci but if for the rc«on3 wc hare already 
giv«h in reference to tenting for toroxidc of protein, n^o cannot rft* 
gard It a« pj»iittvcLy decided that tliia nubfttancc occurv in ull tJifve 
xiniinid fluids* yrt it ih prubnbl*^ from tbr mndo in wbirli k ia arti- 
ficially prepared, tbAtnsubKtancG which iifoimcd from Oklbumen or 
fibrin m warm water cxponcd to tbc air, abw occurs in ttie bLoo^t 
where the \iXy<y^e named lubntiinct^t which yield it, are fxposfid to 
Mmilar SnfluciLCCs- If more m.H:urj.te iiiv«4tig&tioos contirm Cbe 
txiHteiif.'e of t]ii« t(!roxklc of pn)t«in iti ibc m&Liiicr di&t MiUdcr 
ftuppofics, ^*'c ah«U llicji a<:q(;irc a knowledge of an impoTtnnt iotcr- 
invdintc Link in the mctanaorphosca of the animni tiiiiucE, and in 
]>ar(ii-ukr we shftll hare con8ider»h1y npproximnt«?d to the y^t un- 
M^lvitl prnlilcm of the conwraioa of alhaminoun b(Kli(^it inio bijdie* 
yielding gcUUii, of of fibriJi into titauc. 



OEIUVAnVES or IHB PROTtlK-CoMPOVSDS, 



The bodies of ihia finup preaont ver>- Krcat diSorcnoc^ in their 
Ithygical and chemical propenie*; except that the}' all contain 
mtrogen^ and that they occur only in the aniaiaJ body, n here they 
fumi the ubief gnvuridwork of tlie tiihuut^nr tljeie U »cutcely a jiobit 
of gRneral rucmblaiice bcttrccn tbcin ; in their bcljanour towards 
ncvtic acid and fcTrocyanide of pota^aium, and towArde concentrated 
hydrochloric and mtric acids they ejchibit none of the entcntial 
characten of ihe protefcn-componndfl. Only four of tbr^o sub- 
Ktitncca liaveaa yei bf^eii aci^uralely -iludied, altliuugb regnnlirig z'^tn 
tlicirintitnatc chciTUcal constitution there i» a« much doubt ai in 
ttie case of the protein^couipoandfl. 
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Uiidcr the term gcUtin we comprcli«iid thono onimd suIh 
»tnn(va which do not «oiiflt rciidf formed in tltat atatc in the 
tuiinml organi&m, but ftns produced from carton vthnal poitft by 
mere Imlling with wntcr, %o thtt the itill unilencribt^d jnib«4anC9 
fn>tn which Uiiri hocly U m> ciinily obuiiied, m.iy be re^Ardcd wi 
tlie or^nnic sub.itTatum of mo^t of the AiumaJ fltuds- AJJ these 
very viniikr bodiv«, t« whidi wc j;ivo llie cummoik iiuii4» of geiatin, 
am especially distiii^itthed by the foUovinf; propertin: they kw«U 
and beoocDD ver)- tmnsluoent in cold water; they dHsoIre in bot 
w&ier; en cooling they separate Jta Iranaluocntp Ivhricoiuioaaaeiif mnA 
ori; prccipitAt«d from the mo»t dilute solutions by cbloho^ tuuuc 
ncid, Aiid moat of the mlU of the e^irths and metals. 

Tli^re Are t^o principnl Tnritirii of gclntin to be eonddered, 
iiftmely, dofif'^e^atirty carpffttrr*^ ghtff or ffltttM^ an<l atrtilMp^ 
ffefatin or fJtondnn^ &Itliongh here, ta in the cue oT protci;^, tJicro 
appear to be ecvcral modi^cntioiu of eodi rariety. 



GLrrfiv. 

Pf^ipertift. — In a state uf purity, glutin appeui in colnurlesv, 
tmnaparent ptcoea, which are h&rd, horny, brittle^ hcATicf tliau 
wnC«r> devoid of uute and itnell, aiM exhibit no reacrlion on vege- 
table colours ; on triiuration it does not adhere lo the peiitle lik« 
liie protein-cumpmiLds, 

Gkliu bnmersed in cold jcata-i, becomes soft, awella, and Ioms 
its transparency ; in wunu water it dinokcs, forniin^ a eolourteut 
viaoid io)iition» from nliichf on cooling, it Heparate^ aa a jeDyf 
Bo«tock'i evpcrimrntn ihow that good hard gliitin will separate Ut 
thi« m/innrr when diluted with 100 timc» ita balk of w»te-r, \hcr 
being repeatedly di!(«olvc<l in hot nstcr, it loocs the property v^ 
gclatiniaing, UclatiniiuM! a^utin g m dual! y Wcome^ acid on txposttro 
Lo the air, and then loiea ili property of fbtitig and banding. It ia 
prrfectty Insoluble in nli^]bi>l, rtht^r, fnix, jind vntitilr itiU ; on the 
ml<litioii (jf mlt^hol to ita warm volatioi^ it cxiHgulaton into a white, 
tcnariotjiw almoat tibroua huda, whicli, honvicr, readily diaaolvea 
a^n w1i«n wanned in pure water. 

AcUU and oikaik* throw down no pn?dpitalc from aquaoua 
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volutiona of gcUtin ; the Inttci iu a dilute state precipitAttf ». Uulc 
bo:io-cartbft Of the orgnnic ftcids, tamic a^id in the onlyono 
irhioh Uirow< dowji a precipitate from a wdution of glatiii; the 
precipitate is vhile and dieeay, and is obt^rvable even if the glu 
tin be diasolvcd in 5000 time?* Its tv(?ight of water- 

Tho oni)' tsifthy atid meSairu »alh wliich precipitate glutii) arc 
corrosive sahlimatc, bichloride uf jjUtinuuii, and sulphate of 
bmoxidcof platinum- Ferroq/anide <}/ potattwm doe« not ^fTeet 
ritfirr itn npiiT.fnl or itJ* acid solution Chttfrine^ hromhe, and ittiiinff 
on the other hand, act very powi^rfulty on a «ij1utiaii of ^lutin; 
chlorine causes the scparatjon of a coogiiium vhich is partially 
thready, and after prolonged action^ compounds arc formed of 
chlorou« acid and undecompowd gtutin. CtttitaU given a milky 
apprimineF* ti) ttir drar Kolnticm ; Ihr «nh-* nf ahiminn, suboxide 
of mercury* the oxides of silver, copper* and lead, qikI of protoxide 
anil pumxide of iroi:, exhibit no rc«ctioni vrhen ulded to a siolti- 
don of gluLiUj or, at moat, caUM only a very ^Xx^hX turbidity ; and 
tiie lame is The cfise with basie aeecate of lead. Basic sitlphaJc of 
dinfkride (f iron when added Ui a ftciiutuui of glutiu, causes u bulky 
prccipilatc, which, when dried, is of a deep red colour. 

Moiat glutin exposed to the air soon utidericoes pul«rfttotion ; 
it firtt becomes sour, but arier^ardi devdopes a hr^ quantity of 
nmmoriia ; aceordtn;;; to Gannal,^ the gelati^nous tissues are the 
firat of the solid animid strticlures l(» betuitjo pulrld. 

Dry glalin n'hciL hettted softeiiai »welU up, evolve* an odour of 
burned homf doca not eaaily outeh fire, and after burnin^fora very 
short time, loavoE n voluntinouSf bliiitered, glUtening eonl^ which 
ftftrr pi-rfriM ^ombuNti^n, yidda n snnn^whsit *»rTing atnount. (if 
|khospimte cf lime* The pruduets of itn dry distillation arc thoMs 
of the animal tissues generally ; it yielda. however^ a preponderate 
ing quantity of carbonate of ammonia. 

When boil('d with concentrated nitric add, glutin become* 
gmdnally converted intjj cixalic and tim:i-bnTic ftddn, ancl into twu 
«t]b^Uucc9 resembling »uet and tnnnic acid. It diMolvcA in eon* 
ccnlrated nutjihuric acidy forming a colourle-19 fluid, which on 
boiling graduully yields leucine, glycine, and other substances. If 
however it be treated mih sulplmfic ccid atidpttt^xidt ^/ mangantte 
t/r fnchrt>niate </ j*otasfi^ it yields, m^i^wrtUii^ to Scldie|jert axid 
(JuckcLbergortr moat of the noii^niLro^eriouv acida of llie fira 

* Itbl. dtf l-«tnt»uni«rar^i, fV" Piuis, in.U 
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gruup (C^H^_,0^, uii)aiit»ntTtti(-»e1)ul valrmiiilrUrfliyilnirTvtic 
tu:iiJ> h)'(]ncie uf btriiLtiylf bcnziuic acid» and certain oldchfiJcVf and 
cojisoquentlf precuMiy the same prixlocU of dccom|M)aiUon a» the 
prot«in-«om|>ouii<b f it u hot^'evtirr diiUii^^uulicnl (mxo them in 
yieWing even leii acetic acid ilian fibrbi, very littl# benioic acmI 
and h)tIHUe (}f beiLsoyl^ buL i>n tlie utlter Land inun: talciriauic acid 
than anjr of tlio protein*campomidft. 

When bailed or fuitcd with h$^f^4d poUM f-lulin fl^rclopea 
iimmonifi, and ia lor lie taon part ileooiiipond iiiui leucine *ad 

V glycine 

I f\jM/}(M/utn.*-01utin has been anatjTMd by Mulder*, Scfi«r«rtf 

^^ and Uoudocrcrt They found it to conbUAi 

^^P No clicmical roniiula that am be dqicnded upon, his bc«u 

deduced frona tbesc analj^ta* Mulder onginaUj calculated 
CisHinNgO^, and Liobu; C^^H^NnO^t m tho moit correct lor- 
muta. Thd Ci^culalion^ were for tho movt pArt iM&ed en its com* 
binAtions idtli cMoroiiA acid. 

Schlicpdf baa found O'lS to 0-14$ of sulphur in gltitiD obUtned 
(roiB bones and Wory. 

Prrparaticn.--ln order to prepnrc ^^iltn in the purcat poaribls 
form from cominon glu^f (which i^ cibtaiiLcd by bailing akmt, 
trndmiii, Ac.t and Ihr Hwimmtng-blnddrr of certain kindk of fidi^) 
RcrKcliuH u*c«3 to sijflen it in irater» lo rxpouc it rvpcakidly to 
strong prci^AurCt and then to nupcmd it tn a Lncn \m(t in cold water 
till evcrytliing nolublo in that Auid tfaa remored. Tlie softened 
gtutin container! in thcbo^ U then heated to 50% when it beooenei 
[M-rfei^ly fijid, and must bt; rapidly filtered. The albLumiMKu and 
cnucoua iKjrLtoiis remain <i;i the filter^ while U»c Lot solution of 
^tttin paatca through, and very soon a^n gelatinises. 

In order to prepora glutin from bones, we mu^t digctt them 
fbr A considerable time in ditote hydrochloric acid, in ofder to 

• DoUeL At N^erlMde. T. 1, p, tS ; Ami. 4 Oi. u- PWai, Bd. M; 6, 

t Aao. d.Ch. a.l>barm. E 
X lUd. Lid. Ift, s.«a <n 
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utnet the boTLf^CArtlit allow tlie r«(iuuning cartilB^c (o he fi>r com« 
^mc in ptjrc water in onler to ranove any adhering Iiydrochloric 
acid, ATid 6n[iily hoil it witli witter. Glutin obtained from boues, 
ekitis, and Condons, htm iklway* & slightly ydlow ci>tour. 

Pun-, o<ilimrtrv4 glutin can only he olitniniN! fn»rn cellular 
ti^Aiir, Khavir^^n of harUbom, cnlroV fcrt, and the ivbnnning- 
Hftddcr of certain tidhcrt, by bailing; ihcm till they rxro thorou^'Kky 
dinoLvod» filterini; tlt^m whiic hatf and tcmovrn^ from litem all 
foreign tubstunceft by the metbod recommended by DcticIItir, 
vbidi \iwt ^K^rn jLlri^mly dcjtcnbt-d- 

CutHl/\n<ttv9m^ — Q\\ pasairi*; ckhrine ff^ into an oqucoua iolo- 
tion of glutin, each biibblc of g:as bcoomce onvcTopcd in a glutiiioas 
oapfiule \ thd duid its«lf bMOtn«s milky i white t1nk«d Arc obhcncd 
on ilx «ur6i(?p, rh'I nt the bottom of the vruH ur obiffrm a dr]K)Hit 
of a belli 1- Ira rispa rent jelly. The substance which aepfttntes at tJic 
surfAcc hiu a iVothyi snoir-whitc appcArAnce>» tougli ftnd clbrtici 
lirL8 a decided odour of chlorona ac^id, and cnn he dried at a Icmpe- 
ratjre below 4U- uitliout bt-oomii;g eolnurcd ; after it hu.i been 
jmrtiAlly dricd^ it may hv. deprtvc^d «f all iU watrrat 100^, and then 
iLo longer evolves any odoitr cpf chlomiis arid. In tbis %UXc. tbe 
body ia white, cnaily palvorv?>ciblc< and insoluble both in water and 
ill alcohnb When nmmonia \t- poured over it, nitrogen ia deve- 
loped, and bvdroc^lonite of ammonia and unchanged glutin art 
Irft- 

MuUet* found that tbe action of chlorine and u^tcr on the 
organic subtit^nce i;ivc« ri»e to the formation of iiydrocblorie ai^d 
chlorouH aeidH, the latter of which entent Into combinatiou with 
the unchanged glutin^ the compound consUring of 1 equivalent of 
acid lind 4 equivalents of {^lutiiu 

Aaiumiiig that the composition of tha» subataDCt i» represented 
bytbflformulrtCB^HjoNnO^+CKV its atoonc weight— e5H'26* 
Muldtr baa found two other eombinationa of glutin with chlorous 
itdd in tlir above fncnlioned gclarinom dcpomt of the aolution of 
glutin i one ConM^Uiig of 1 iitom of °luUn wt^h 1 atom of cbtorou* 
acid;z:C||HtoNaO^-hC103,nnd tbcothcr of 3 atoms of glulin and 
2 alonw of acidstC^H^N^^^ +2C10j- 

Tlic uction of ucida on glutin luis on llie whole been as yet 

bttle examined ; wilh dilute mineral af^idH it uppnam to euler Uito 

('oinlniialioiiB, wbii^h, however, on cooling, ^^latinise in tiie aaine 

nianuer as pure glutin. Concentrated ucetic avui disiiolv^^ glutin 

* Dull du. NrfDti T. t, p, Itt, 
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vUdi W We* wAoKd b vater, and Aeprrm it of lie 

of gfhtiiiiiinjt on cooliiiK. 

TW onlf «ompoitiKl mioek hm been URM iy mfcd b 
wbidk it fami wiih l«iMi^ «eUL Tbt* bM bnn Am bf lli 
«bo fifidi Utttt vbcn frralilj prmpvutcd, ii n wbbe and cunJr, 
«li«ii dried it b hard, bfitUe, tnd polrcrUftbic, aad tbaft a ■» i» 
lttSI« in v»£^ uid akoboL If Um gbUin ta pracipitttod wilfc 
excaaa ul tannic acid, we obtain a cotDbiAatkxi <d tqnX eqrivalnNa 
of ^utiQ and lannk add^C,jHj,N\0j-f-rj^[1.0„ ; tf^ on ibe 
other Kaod, ihcrc be an cxocm x4 f^autu tbfi pndpitaie cwtiwatg 
of 3 eqarraknU of |;liiUn and 3 c<^Taknt> of tannic Md 

No conririnaiioni of glotin vkh atkafiem, tmrikg, and para 
mttaWie azidrt vr aa yrt knuwfu Costtic bme ^noKoi m a 
tion or icluttn. Ototin can^ hoverer, combine with aemaJ 
$9Ui: a rcry con«idenble qoantitj of fmblj pr«dfictat«d 1 
mrth duiohrM in k tolucioa of glntitL Sdatioaa of ^^tu* 
Hvslcd wlib «htin tod «itb ral^nte of peroilde of iroo, do 
jTfteld a prcd|iiUU«r «Kioepl un the juUHmmi of aii alkali ; tbc itrm- 
phate in tins cue (oiuuCa of glutin and a bauc aalt^.\l,0,,80j 
or Kc,tJ,.SSUj. 1'Kc precipitate obtained viib sQlpbat* of 
binnxiiir of plAtinun appean to contun baoc aolpbaM of binoadr 
of pUiinDm=i PlOj-SO,. 

Oc€vrrttitf< — Uailcr'0 remark i Dimidiwn atrfHrm humanif^tm 
fsi, now rvqutrea to be modified t^i tite asacitivn that M^/ ^ iJke 
antiitftarU ifiht amimat botfy ore eom^tihU, h^ MAiy wUh mtf«r, 
JR/o sffiatin; for actual i^ebtin n oot cuniaincd in Uie aiumal 
organian)- It haa been for a long time m»liitaiiKd Lbat ^latin ia 
an actxial conUitiicnt of the nranming bladder ol certain fiahoas 
but even thU in hy no meana piobabla- 

The Uaauv* of the liunmn hcMfi- have been dirideil inlntho 
fCtlatigeootia and the alhuininoiu. Approprial^ao mdi an 
mentm^btat fir^t ught appcAr, it ia opfwaed by tlie expcrieti 
both of cbentiita end anatomist*; BerscLlu> and E. H. Weber 
uaert that a& thc^ perniamcnt cartilage* are not ooorerted by 
bcnlipg vith ^irUtin, arul as tiiorT?L>vcr ihtv cuiiiHit l» rt-^&rded aa 
albmninnoa, oartilagea miut Ijc divided intu tlie gdatigenwia 
imn-Kclftti|;enooai and thii* these obacrvcrs abandon Ibe old di^ 
of the bfeviace, Mtdler hoa aubaoquently devoted nioch m* 
*n the ttrML-turc tuid cODkUtui&oii of cartilAgc^ and he findi that tin 
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p«nnkncnl and tibrous CArti)a|;eB wliich n<erc previously re^^ordcd 
as non^lntfgcnniiH, mtiy be converted by very pro1onj;ed Ixitlicg 
into a gclMti^kUing itnrl gluing tiubMfincc; but at the »i£me tiine )ie 
tLHcrrtAincd tbnt in inany of its other i:^rO|>Grlic8f this aubatuiiue did 
nut coincide with oniinftry gelatin i hence be &Amcd it t^riiia^e' 
ffeli/Hnj or chonttrht. 

Bone-gclatin or gltitiii is olitatned frnm the follmving tif^llc*^ 
by boiling tlirm fi>r a kmgcr ur ii1u>rt«r tim^ nitli water ; frorn the 
curtilttj;:c3 of botic (after ouificatLon), from tendons, dtc »Win, 
CHl^es' feet, bArtshorn, isinKloaHf the ftoolu of lUb, nnd from th« 
permanent canibi^^^ wben tbey beoome otfcltied by due3»o> The 
cui)T«<rKioQ of tbe«e anmiHl }>airlH into glutiii proree^H wtthotit any 
development of gu or absorptJon tjf mr ; ac'uU |>romote this inet&* 
rnorpbom, ju»t aa tbcy fucllitatc tnany Mmilar tmiiafonna^ona in 
organic chemistry^ whioh can iak& place 1>y mere boiling trllbout 
cbcir eocrpcration, but yet are hastened by their presence, m, for 
inHt»:irc» in the cjtHc of «larch- 

\Vc sbnll revert to this subject when treating of the individual 
tiseucA, and of tbcir relation to gct&tin. 

OriptTL'^Wc have already referred to iJ)*? production cf gelatin 
from the gdntTgcnoiui tiHRura ; a eompnTiinn of tlie nnalyiics of 
pure gelatin with tlidne of the ttHSuea yielding it, will (in a future 
pttrt of ibe VKQrW] nhovf us that tberc \i no cbcmicAl dilTercncc 
between the two, or that at moat they only tiiHer by a few tdomt 
of water. Hent« it ttpprnrn Ihut in the Ibrmition of gclntin, 
the m^terift-l of the usilucs only under^en u re -arrange me iit of it« 
titamft, or u raetatnenurn, or at nxtj*l that it unly vaimilutej water, 
jiut A5 oeeurs when .itirrb, inulm. and hcheiuu Are converted by 
prolonged trnhng itito <lextrtn or ^*lucoae- 

We »luUI have oceuion to refer in contiderAbie detsil to the 
prorluctioti of gelatig^rtous from albiimiiious fUEdters, whea we treat 
ufcrU-furmation und ihv. bistory iif Jeveloinuoiit, 

U/itut. — From what ha-i been already *aid, it follows tliat *rc are 
unable at preacnt to <liaouK« ibo 'uaea of gelatin in the animal 
body» The couHideratiun of the tla^ues from which wc obtain 
girlMiri bif boiling, perlitina solely to biiiiology, and the tt»«uc4i 
tticiuaelvcti have uh yd liartlly fallen williin the scope of chcuiicoj 
iiivcatigation. We learu from n vcr}* supcrlicial eonnideroti&n of 
the animal body tliat the ^^clati^enoaa tisnucs bdoi^g for the moat 
part lo the io^^^r class of tinsues, which ore oidy of u»« ihrough 
ihpir pbysiciil properties; they frcqnmdly aiTunl atrong points of 
Bttncbment for rauadea, uid fdrniah atrong inveatmenta for impor- 
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tant but easily lnjun*d nrj^H ; thi-y p.ivv ontTonntt^ ia the mow- 
mctitA oi ilK Ijudy ihrougli Oieir cU»lictl^k und protect it from Uw 
iiijuhnua cH'ccta of sorere 4joncunsiuu» ; from beui^ ^^ conductors 
of ^«ftt, ihey |>uar<l the bod; a;-ainst rapid ohaxiK^t of tentpcratarr ; 
and ftomer inief, a^ in ihe c^rneA, th«y are uitful a« n^fracting tnedia, 
ill txriu«(|uc[iuu of iLcir imnnjiareiiv}'. 



CiiovDniK. 

Prfjpertifi^—X^hornh'm or cartilagG-gttatin, vrlirn dry, appcATt 
na a transparent, horay^ ^Ustcnin;; mass, vhich ia KVoerally moi 
coldurli^wa tliari gluttn; Ilk not rendered electrlo by fHcboti ; ita 
la-liuvidur lowarda iiidiiTt^reiil sulrciiUr lowardt beat, oorraadn* 
Dubliiimtc taiititc acid, and cblorinCf U precisely th« tame n ihmt 
cf f^Lutia ; Uut it« fixations to fkuids and most mctedltc salta ant quite, 
d-iflereal- It vwt shown by MiLLIer*= that acstic ecid throws duim s 
considerable precipiiatr rrtim n solution nf djomiriTi,tt)id that lbi< pns^ 
cipilau; duCHiiotd'isiHilvc cvciiii) Gor>ccTilTatc<l ncrlic acid. Siiiioti'l'. 
and Vogelt hart: 9ubic<|ucnUy proved that moit Acida throw dowir 
a precipitate from a solution of chondriiit bat that tliis precipitate 
eaaiLy e«Cftpe« notice in consequence of the fecility with which it 
clfaBolvcB in a ulighr. rxcc^n of ihe and. Alum^ the gtdphctn (^ ihe 
protoxide and perm-irh of iron, ftutphate <if€0}iji*^, ttnUrei aiuH^tuici 
ot^aietiftctNitOnd the nitreUt tif tlher^fMd qf srti^^xi^ <^mcrcurf\ 
throw down copious precipitates- The prcripitale* thrown Aomti^ 
bv th^ salts of alumina occur in white, eompaet flocks, which «i 
iltyin^, cake very mLicfi tcigeiher ; they nrr inujlubla in wntrr, bttt 
iSnoUe in an caccxa uf the csctliy Kalt, ai well ai in aolutiona vi 
chloridr. ofvxVijm and of alkaline ncctatca. The precipitate thrown^ 
down by snlphato of peroxide of iron ii not noLable in an cXAsn afl 
chat iialt> hut diBttoUe* on boiling. In \t* rvlatlona ton-anb oniti- 1 
nary utinuiph«no iallni^ncn ni nviU oa towarda alcobolp rrrtnoli-, 
chlorine, hri>mitie» iodine, and frrrocyanidc of |Xrtaasiura. chondrin 
]>crfeeUy rvsemblira glutin. Ita combination) with other bodieannil 
Its producta of dec«mpo«itiun have not yet liecn accimOriy atudieiL 

Con^^tUm. — Mulder} was ttie firai who nude an deniattxrjr 

* Poff. Aon. lilt ^, H. ^A, 

t >Uli«;ii. Cbtmia tfaL 1^8. !««; J 

I J«ufu. t rr. Ck lid. tl, a 4MI I 

f Waivnr «n Achrik, Anii. liSI?. jl aflA. ami iaM^ ft 1«i. I 
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atiblysis of cliondnn i ho found Uiat bosiclei tho ordinary de:i>enU 
of animal tubfitanoe^ it contunft n liTtle fr«e Bulpbur, and that it 
vieMn morp Uiaii 4% of an axli ixinHiMiTiL? Hiiefly cif 1)un^?-^nli. It 
lias bubaequL'jtlly alutt Ijqhij (uiaKaeU Ijy Sclieitr* uud Sdirudcrt- 
^Tiie following arc the rfsulta of their anulyses; 

Ktufd^tTr !?ii*ln*r*r. 

Cnrtmo ,.. <Jl'37 >.. 607** 

Ojdru^ai 6^9 .... tf^SOt 

^ltrogVD ... „ 14-44 ... I4<a» 
OiTgon .^ .». M'Etll 
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Prom thcM rcaultu Mulder coiuitructbtlic ft^nnola C^jll^NtO,^ 
and StJitfTct, tV >*[.>' 5<^-M>- 

Prffptrratitfn.-^Chnvtdrin U moat r«adtty obtainod byhoiling th« 
mrtjlaf[i^?( of llin rih»j brynsj or joints, for from IS to 24 hours in 
water ; Ui purify it wc ni«*t mli>|iL the *(aine mi^iii» as are recom* 
mended for glutjn, and wc niu»t extract ttic dried rc«id\ic with 
AloohoJ. 

OceuryVftce.-^Th'i remarkB which bove Ijocn already madq nft- 
gardliigthe occurrence of };luitttinth« animal orjj^iiwm, ure er^ually 
aiipllcable in rtdttUun to cliondnn. ChtJndrin flutu niJl oc^cnr rf*iu)y 
fcirrticU inlhc orc;aiiiarni but ia [trocluced by ihc prolon^^ boilifig 
of certain tissues in water ; alt pcm^atiCnt cartilages in a healthy 
Btate yi«ld chondrin on boilinj^. Mfiller's discovery that bonc- 
cartilagi? not nnlv Vipld« chonrtrin before owlication, hutnlw> snmr- 
tiJne^ after it haa undcr^uiic morliiJ chaii^^, n very fcuiaiKablct 
and ahowa that chondrin and ^lutint notwitbatAndiitg their pcrrcctty 
different constitution, stand in a dc^nito relation to one another; 
but what that relation ii, vre cannot at present conjecture. 

There tirr, furt.hf-r, in thcr nnimat organism, several boifi^a which 
yield a ^chtin <iUtin<^t both from cbundnn and gintin. Thus, 
MuUcr haa abown that in twicomalacia where there is somctimeaa 
ronMdc?mblc diminution of the phnnphatc of limo, the bono« yield 
ncilhcr glutin n»r chondrin ; tliat the eiaHic tismte of the nrtericR, 
hy jtrjlonged iHiilin^, yicMKulcLndnf erlatln wbie.h only difTcm fmni 
chondrin in ytddiji); mi prreipitiitc nith Aiilpfintt- of peroxide «if 
iron; that the bnnesof cartiln«;inoui finhc;* arecon%-erted byboiUni^ 

* Ann.<l.(:h. n. Fhann, Ud 4a, a 4a.M. 
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into a aubsUnccniiididoeanot gcUtinbc but wlucbglscarcij veil, 
itDd wliJch, nioreovcr-| rc^oinbloa chondrin in tta bc b ario i ' to 
itrid and nietaiiic »iiltB, but is not precipEtated b^ t^ nil* cf the 
unidra of |>1utiikLifn» nilvvr, and gold; and, finallj, iKat oa aifi eJ 
rish-<»rL;Lig4T when boiled, yields a iKHi-g«laliiitvng flnid wbich b 
prtfipitAtf d by tannic ii>:id, but not br accoc acid and the nita td 
alumina, and conxct^ucntly, approipmatM ta Ha chanctcr to cltrtlQ. 

Oriifin^ — In our oTucrvntinni on gtottn vr points out that «e 
arc Klill pi'tTi-f^tly ij^mirunt irT thi- nuutr nf origin of c^ondrin- Tlw 
cJLpcrimciiti {>f Miillcr n^ndcir it highly probable ibat glutin t$ 
formed fraiti cbondrin. Uut how } Thin tnuit be dcod^ by tovro 
itatnrubei. 

f/tr*.— TIjc uniriml tiisuM which yicM ehcindrin uretU the t^tat 
lut. ihrciugh thi'ir phyau^l [inijiL-rtiex tti ihoxr vrhich yield glttttn ; 
their nuMt important diaraclcr being tbcir daistkitx. 




FiVHOI.X. 

CJirmWal Hrtatitinw. 

Propn'tirM^—\% in a whitr, nmorphoun miWit devoid of cidcnir 
or taatc, iitsulublc in witter, alcohol, and ctbcr, but {fiuolviai* in 
concontmted nulphuric, mirier, and hydrochloric acid*, from which 
anbitionii, if dilulrj with wnicrT it ii pri^npitatcd Sv tannic acid j 
it 'w in!iohihT(? in at^ctif' lU'id nncl in nmrrumia ; it HuMitTCii in a cnn« 
ccTitrntril Kolutinn of poUisli bulat the name time undrfgacadecom* 
poiition. Thi^ nubstancc brcomca decomposed, irlien heated i 
dcvclopLnfE arnmonm tinU empyreumatio vapour*. 

Corrifttitithit. — Thin body leav diwwercd and hat lifcn analya^d 
liy Mulder* ; it cotmiitk (takintf the mean of four of hit analyaeajol; 

Culjon ,... 

liyilngon ^ 

Nilra|*ii& „H itai *irt iiH 

Oajc«n -» 

tOfrUa 

From t)i«M nnmbcra Mulder calculated the fftrmula 
C|«1ijiN«0|, aooordbi; to which fitioroin may be r«KBnl(<d as :i 
atoms of g^utin ahieh have attiinijlutj>d 1 atom of oxygen ar^l I 
atom of wn*«r, for 3(C,^I^^A) + H0+0=C^II„N,O„, 
MuUar and Cruockewitt moreover f^oJid lijat the common ipoi>p) 

« ZfUuDrw&rhcik. Ai^bicf. D. S,p. 1»3,D;a,p. SSL 
t SahviL. OaJvn. Hi 1, p. L 
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contains the mme ttihstance in combination wlili Iodine, sulphurj 
and phnAjjIioru^; anil MuldcT cunsirlera frtim tli^ anjily^e.i of 
Croockc^it that t1)c cDrnpouinl cansiat^ uf SO utom^ of fibroin, 1 
atom of indine, 3 iktoma of ^ulphurt :ind ^ atoms of phoaphoriut 
for tlicre worrr fcmnd in »ponge I'OSJ of iodiui*, U'iOJ of milphur^ 
and I'SO^- of |i!ic»>i|ihnri].s, brjEidi^K llir pIpm^tA nf lihroin. 

Prcparalion. — Silk nr j^mninirr tliirails arc lii/ilc^d wUh Wiitcr 
&nd sitrong acetic ncid till nil albuminouH nndgcliLtinooA ntAttcm an: 
diaHoLvod, The rcmainjug ribrmn is then purified in the ordinaTy 

Phjfnotot/icfst RflitHonji. 

TFiis subHianc^f? has liitlitrrtf^ been only fuuiid in the nljovc 
rocnLioiicd accretions of tilk-wofiiia nnd spiders; ptiynblogicitl 
investigations show us that it is onginnJLy a viscid duid which in 
iccrclcd by tht- vpinnini; vessels of tJiosc aninn;l», and li^irdcns on 
exposure to iln" n'tr. Under tbe micr{>nt:tJpc tbe fluid lunjui iijipear* 
pt-HVrtly airtnrpbutiA- 

S|)Qiij;e in, u is vrcW known, the dry skclcttin of an animal 
belorging to tlic forijWo 'Grant) and uMntd Spoitjfia officinaUa 
(Uon.) ha cli^mical conMitution ulTord^ one cf the argunienu 
why the Spongta should he dasird nmoiigitt animalj* ami not 
rtnumgs! plnnti. sitjre jri Xhn vp^ruhlc kingdimi wc nciivhETu iiicoL 
with a sjhAtancc in the silij^htcst degree resembling fibroin. 

The pliys]C>lo^ of Ihoie lower animals han been so little invea- 
tigatfd that it is in^potaib!? for osto set upnii by potbesib^ regard ing 
the funiiAtlon of lJil« ^lubHtarice, fur nut^'lrh^tuiiilliig the very 
a:rL-urat« anulyscn tjf Mnldci' wc cAiiiixot be rei;&id(Td as knowing 
anything of its intimate chemical compoailion. Mulder's compa- 
rison of the composition oi Uiis body vith that of gelatin, cnn 
indicate nothing more than t\\t analogy in relation to the phy«io- 
logicitl vfthit of htkth suhitanr-f^^ that \* to sny^ that natiim producea 
ill thc»c lower animnlsAsimllnr group of atomsinortlcrtoconstruct 
their solid groundwork of tisiucji possc^aing little or even no vita- 
lity. The uec of this linbfitancu ii^ therefore purely mechanicah 



Pr^prrtit$. — Thin substanev, to whic^h Lafttatgnc gn%^e \\\c n^irae 
of Hn/ouiAi/ej-iii, in a whitr, amorphous laidy^ wlitrh UKiinlly rrtninM 
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ihp form at tlit- tinur fmrn which it b pn*|iftn*d; il ta tiiftoluhlc in 
vrmtcTf noetic acu], and ftlknlLct, bat clnHjlvcn in coQCcnlnUcd ni 
Acd hydrochloric addH withotit ooromunicikltnjc vnr colour to tin 
liuidi ; nftcT neuU&liiuaion with oinmiMiiii, tonnio Acid tltfnv« d<ivD 
a prtcipiute from t>itftte »lutioiis- In c«ii^^«ntrM«d lulpharir mad 
it itntlU u{i Aiid Wcuai^ duMwlvrd vrithuul ixnnmuiiicatiRgwif 
d^A0gv of coWr lo Uic acid ; tt sndiuUj hoircrtr again 
M A bUck OMM, irhile acetic und ajid aoetUe of AmmooU mMbi 
in solution ; no solphuroaa or iortake acid u howvrcr formed. It 
i> not drroinpiKcl by the mott concentrate roliitmn of piAwdi, 
tfvtn At a Wling ht-Al ; UvnXct\ to 3i40° witli v^tttcr in do««d t«l»H^ 
it bcci>rac» br(>iirn one) hnttlc without ut^dcr^oing any chai^[v 
structure that Qtm he detected by the microftcopc Th«i; xnt t 
points worthy of notico in connctioit with the dry diitiUutioo 
thin atdiMxtLrc; it r1oe*-v not fii«r, Tnit Iravm a rhnnmitl whicb im 
micraMt)]>ic iiivc3t^:aLioi) always nhibiU the fi>rm iif the »rip 
|i»»iic; and further, notwithMtandinjc tliAt it contains nitn>irciit w^ 
y'ltUh acid products of dinUllation in which not oidy water and 
acetic ucld nre rounds hut aho acetate *>f ammonia and a Utile 
nnpjrreuiiittiic t>iU 

Compasitivn. — This bixly lia* been analyiaed by Luaisaigne* and 
Pbycnit aTid hoa bo«iii nio«t carefi;Uy stu<iied hy C* Scfamidtt 
Puyen found mnch ico litr.te ritriiL^n. 'n:^ resulta of varl 
auilyseft and experiment* whic^h I have njACte with ehilin eiactly 
corrcvfK^Tid wilh thuie of Schmidt. Tlie foUowiiig are UiC 
of OK r aiiAlyse*. 
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Schmidt regnnl» C^^lIi^NO^j a^i ihr^ imi])lnt formula expna*-i 
\ng tW ooanpoiitinii. lie direct* eapeciol attention to t}ie pocu&ar 
reUtionn r>f thii 1■uh»lllnce^^'helL netcl u|>on \t\ heat and by acidatand 
amve« at the \tt\ intereuin^ ret^tilt itat this body which ao cloi«ly 

• Jmuh, do Chilli m^ IMl, ]c Sjn. 
t Opiapf. raid. T. IT. p. VH- 

l JSnTTOHleicbcvd. riijilol di^ virbrilv. Thivre, tUO, &a&4a {«rT^. 
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resembles v^eteble bodies mid espeaatly refutable (ibrep nwy b« 
rcf^arded as compoaed of » oarbo-hvdrkte similixr In crUiilnfi% and 
of ■ iiiLro;^iiuuK liudy u'litcli haa tlie r^riipooitloTi uf tJic [mumtlnr 
fibre uf ii]M.-i:u, Tlic lutter in repreienUi)^ urLttiiUi^g to hi» anA- 
lr««», by the forwuia C.HaNO, ; and C,tH,,NO„ -C^H^NU^s 

Prtparatioik. — ^Tho b«l nietliod of obtaining thia body i* by 
boDiMLj the elytra nf the cockcltof^r vritb uaUi, alcc>tLol> ctbcr* 
atctic acid» Olid a1k&Uc»; tbc body alw&ji ^ifectly rcUiim Uie 
HlnicCurc of the ctytnim, or of ^\c. other in»ci;t-ti»»oo« frnm which 
it lb prepared. 

Tlim body Totou the true nkclGton of all initcctn ami cTustacea. 
It conf-titutc!! not merely their cxtcrntil nkcU-ton. the boalesj h&lrit 
&e., but ubo foFTDK their tnchea;^ and thus penetr&t«« into the 
mintitrr poTfions cf the ors^nw ; iiirlwd even one of the Uyern of 
thf" il1lt-^tiTlal cauhl of itinecLi i^ntsi^L?! i»f rhiibt: herioe ve can 
very well prepare «ll these parta by tri^bttnf iiisccta with a solution 
of potntih und then microtu^iMcally examiuo the tiriest }>ourtfl, lis for 
iruttaiir^e, the ^-alves of the truebeni opentn^e. 

If Sf^brnidr^H byputhesii regftrvlln^ t.h« L'oiistiLutioii of chitin ht> 
rnTifiniied by furllier iibservutiuii^, it wuiiUl be easy to undrintmid 
hove UuM aubiiUncc is formed from the food of jnaocts. 

Itt reference to its Ajiplication in the in»ect orgftnism, ehitin i? 
It irosC entitled to be regarded A8 a bivtogmetie iiubttiinee. 
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Before concluding our remarka on the organic vubsUftU of the 
anim&l organism vc vould bricRy review the mode cf {urangcmcnt 
in ft'liich these imbBlancos hnv*^ been considered. Wr ob^rrrcd m 
otir rennarka inirodi-ictory to tlie nubjcct of ZcHvChcmiHrry ih»it the 
physinlngirnl nnd chrmi<<ai r-lAMifirntinnc of btiiiitnl Kubntfiiicea 
mtut p<irfectly eonucide vitli one another ; nn<l nnxf in nur conclu- 
ding ob SCI va lion?* we are conrtroined to odniii Umt our knowledge 
of the orgatiic substrbtn of tJie ainiuul budy U atili very delicieitt, 
and that we have been proviBioiiaiily e(jm|ieUr?if to ndupt « practical 
clfiAsiGcation imd arrunt[cmeni, in which, paitalng fitrin tlii' Mioplcr 



401 



PRJXaPi-«S or CLUSJflCATTOK. 



I 



Ui tljc miiTT (*nmp1rx Wlie*, w« hnt^ nttrmptnl to ^ETonp together 
SubstAiii^trx prr>rntiRg <:famnjc^l vimiUTitics iritli Uiose o( Ofoil 
phynioli^lcnl importance Tho dcl^riency of our knowledi^ on 
in&fiy poiattt to which kllunon has frcqttcnUy bt«n tmdei >&a«t 
plttd u ail Kjioloity Tir tlie <ldicieiL«ie« in our mode of ura^«> 
menu Tiie lEtljiiruitin ftcrucnuliitiDii of pnvpertiea, wh*cb «r« Maly 
•lightlf <xmii«ctftdoTan?rt'ena1t(r£Ctherumppltcft1>1cvEiugncrM»l)r 
oppr^AHcd the ttoicncc of chcmUtrr, &nd tim radoocd it to ft toera 
tjuk of tb4> RK'niory, Wc hhre aa r«t no log;iciil »dtw ia rabtiofi 
to ehrmUtry ; that u lo sajr, fttthoogh wt 1i»vr pwfrtrtly flrar prr- 
a^oHA rc)£iin]iiig moat boilk^i ajhI procc^^^^* wr hj»^e no <liiitii>cl 
idoui (in the logical scnac), Hi^c is nn utter nWttce of those 
prlnciplea of ojiity around whkh, im around a nnclco*, tlic ii>di- 
vidttil pr^pt^rCioH of bodict out CTv%itdh%tj and thus fttond in tbtt 
mine luaUii^muUiii^ n^luUfiii UtiineaiioU^cr, iuit)it?i-[lj;r?in£idaj^1ca 
of cryatah 

It if not till di cm 144 ry shall have shown uft Uie do!w mututj 
connoxion that cicista betn^eco the proppritts of all indiTidnid «uh- 
stanr^i^, 8T»fl fthall hai'o taught in f i »injl4* th^m into niw Of^onic 
irholc^ that wc cnii rei^inl it «a covquol in »ciciilific roiik iriUi ttw 
ditfTcTcnt branches of pb jm:s. — that it will M\y admit of Uv apjtli- 
nation of thc^ higher mathemftlioi— or tJ»atth« aole rational principl 
of clatiifi^'nlion OA vrell a« a scientific cheoryof chemical 8u1)«taBeo*' 
vill hr iliKn-nTTod. Thp br^iuiiful invratigntiona of Kolbe and 
othrra rrgarding the nmncriral mtio rxi^iling hctvtcn the tlrnsitM 
iind boiling pointa of the haloid b««CA, tlic voktilc ocicbt uhJ the 
haloid Adha, n» alao the comparisons of the eocflicicnti of density 
cf the conititurnt elements willi tlw other properties of the com- 
|xiunit siihitnnre, may fnrtii a iinall hc^iniiing LovranU ihr attain* 
mcnt oflogicnl itlm^ And tlicn-nli^atSonof tiuch adrgrrcof Hirinicol 
knowlcrlgCi When ne have once attained Icsiead ideoa refarding 
tTw different nninial substrata, — vrben ne arc in a |>OMition to foretell 
tb? d^emi^^nl properties of a body frofi> iL«eom;)oakb>«i,or its ram- 
[KJailion fmw u <^c?rliiin nunilKr uf ila propvriio, — w% shall tbcn noC 
only poosco the trae priiK:iple of e1as*i6callon ut phpioloKkali 
Hkcmi>»iry, but ue slul) also hurt attained the menna of hUT«B4i-i 
gitjnf- Aiid compre)i«;Klinf- tho rilal procMMt of nutrition and 
secretion with a degree of t^ertainty at pr^acot limited to the moasj 
FUu:I st^enoi'S- 



UKtEiL coxarrruKATs or tub axiual bobi. 
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The chcmiitiy of InorgiLiiic bodic* lini^ httn so much more fally 
inveiti^tcd than tliat of orgonic substnnccxT tli&t it might nitumlly 
hv. eijwelfid that our knowlcd^of thcmincrot ooaataucfittof vci^e- 
tflblt atnl nni^oal bodies uouM far cxcccci tin! of die or^jaiiic 
ooiiHlLtucnt) ; liul, ill truth, tlip tr.v(»rnr is the- owe, Tir uc «r(? fur 
)cs8 acquainted with thcatu »ubftt)iTm» than with niauy urganic 
I>odie«, ThindrcLimstancc ia, however* not consequent ou our 
Jimiiijj paid \<^n &tt«titiot] to Ujc mmeml corisiitueiils of on^anio 
bodies, but M c^podAlly ovAng to tbc' dlflif^utty af separating cheae 
•uWftnccH, in ftn uijrlmu<*trd Hl«I*r, fnjtii organic matlcrA, nni! of 
ue^fttatnini; the comliiloiiftaiid conjbhialiuiiii in which tlicy octndly 
exincti prefurtpcd in the organic tubstAiice. The fixod products 
tifllic^ iT;ct[:erniWi or combustion of orj^anic «iibiitnucc« do nut 
ofRird us uTiy iiifiirmnt-ion njt to the rombiniitiotis in whidi they 
occurred in tijc (jrgnnii: siibstancc. Nor c-an iiny n-^flcrting chemist 
for a moment aupjioiw thiit the oxidci« und wlla of the 4*h are con- 
tained 09 aucb in the juices and tissues of living bodies. 

From a dffieiency in the mean* of mvfmtigiiting or even of 
coirjct-tu ring die true constitution of ihe^P nubstamje* ict o^anic 
part3, A highor value li» been attnobed to the Jeiermiiiatdoiift of 
the oflh aud ita conMitut^ntn than it merited, and the results of 
^ceo analyscahavc been more hisbly catimated tb«n they dewrvo, 
vrhcn we conRider tl^c i^ents cot>peniting in the IneineratJoii. It 
baa, roorrnver, frequently l>oen forgotten tliat l.h« quantity and 
ConnlituUon iif runny of the ei>u9tilueTitA at tlie vsh arc in a fCTcat 
mcuurc dependent oil iJie height of the temperaturo at whicJi the 
of incineration wM conducted ; that a grcnl portion of tlic 
hni: been voUtiliied by tho iiimullaneoiu itctkiti nf brat 
ami enrbon ; and that the indiridunl eonstJluenlJ* of Ujc suh hnvc 
entered into pfrrfeclly different comlnTmtimw frow what they had 
done in the cjr^nic subAtnncc- 

We will her« Indicate only »omc fow of the ehange* which the 
fotnernl coriititaentaof or^niciubfetaneesmuu. ni-rejuardy undergo 
when expoMd to atrOTig he:tt wilb a (r^e jidmiiiton of air- Tho 
iWlphur and phosphoriu which were not contained in the orjfantt? 
ftnbittoncc tu\ Rufphuric and |*boyphoric aeids^ mutt neccsttu'ih- be 
fiiund in the aih at sulphuric and phosphoric; aeida oombincd wit)i 
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bases; ond nltbough iVa n«c««flary change ha3 not been ot«f^ 
looked, the coiiNcqLienc«s have t(>o often be^n ti«-gUrLed. Whcii 
ill Uir finit |ilftfe wi? rJirccI our alteiitiun Ui tic sulphunc mrldt tnr 
a]i4ll £nd ibut ihe number fcprc««iLlLi*; tbi« icid n» fotrnd in thf) 
»Hb. can scarcely ever correctly express the <jiiiintity of sulphune 
acid existing lireformcd iu ibe organic aubiHant*, <n the tnlphor 
eontnincd in il. For if wc Kuppoftc a)1 tbe Hulphur conTertcd by 
coiubustion iijto ftulphunc acid> luid uniunl In titc bun i}ut liad 
previously bcm combined with orgixnicAubntAnceior niih caHraoic 
acid, D groat portion of the aulpUur mxtnt bu lort, «ve€i whoi i1i«m 
bn^icn Are itiffieient for the Maturation of the itulphurlc i>eid that i% 
formcil (u'liich in nut ntwuyi the rune, tw, for insUkin'r, la i\ie )jil«j 
in eonnrapicitfrc! of the aulpliatea in coaUct vitU the nitrogouraft 
chiTCoal> wbich li >o dilEcult of mcincntionf being eoiiverled ldId 
metallic Aulphidctt, of wbicb a )aTgpr or amtJIer i|aiiitity vill o o pc 
a« pulphurouit acid during the prolonged procesa of caieiiuidou. 
UnJrr tbeiteiiun ofb strooL; glowing heut ei^mrnuri pltoapliate of aodft 
remiivt^ n \mil of tie baac^ ni>t uiily from tlir otrUuiale^ (see p. 37J 
but oImo froui ifulplialcs t>f tlie nlluilies. ta vrcD a^ Erom tbc nicUkllie 
chlorid«ft of the mh, »o that not only doen all tJie aikmlinfl c«irbo«iat« 
duappcBr from ihc aih, )«Jt a portion of the bydrochtoric or »ul- 
plniric- Ai^id nmy he aUo U>Ht. Wh<rrv thr aihU tx)nl&ififl add plio** 
phale of sodn, a» occtuloEiaUy liuppc^]?t m uriue dei'tad of Urtic 
ocid, A portion of the pliospioric add must nectfloarily W loat; for 
wc kT3ow ^-ich what <liflicuJly carbon bum* in tbc pfwenoe of 
fntiblL' KikUif and it muvt bo r?colIe<1ed liAt a portion of llw phow 
pimrlr acid of Uir arid M}t» will be ndoeed by the c&ibon vul 
ToUtilJAed. These few remarks in»y nuffiiv lu show how tktl« 
ftUtt-ntioiL worn fanncHy directed to tbc redpTuc^l dccompoaitioiu 
experienced by the mineml 8ftlt« that occur iu vogelabbe or wiliiul 
Bub*fUin<;eH, under the influence ps'tlf of a simple glowi&g bt*t* 
partly of boat in the pri'isrncr of nnconmnicd esjboOr and partly 
of a flowing best in oxygen gaA. 

I have endc*rotired in *omc degree to evade tbe«e obatodft* in 
the way of the dctcrniinoiion of Ui<i inineraJ conitituerLti of ioiimmJ 
bodicsi, by i^otaiing on;:iriic tobstAnco an mndi a« pcmble^ 
according to their [ii>1utuhly (»■ I Unm dono in tlie cue of bloo^^^^J 
for in«tjkr;ce,) and then cUrtermining the oocistitiiCQU of the aiJi oj^| 
eaeh tepnr^lo eJtimct; by which i&<»n> vfo mmj be juattficd in 
ex|H*irttng thnt the Rotable uXu that are prefonned in the Uomt 
will be cnntAinnl in |ht aijoeouB and olcoliolie extracUf atid tkat 




uiHcniL cossrntESTs ot tjie .wimal body. 



107 



tlie pTHfificc of oTicftric mbttancr^ onmj^ to tliar uicotiaidcmTjle 
quantity in tJie»« extr&clA, will exert leu indiiCiLcc on tlie deeomi^ 
pOBltion of the fcalt* (luriirn iTjdni-nfction, In order lu much a* 
possihW to evoi<i die inliueiicv uf ihe rarb^ri afid uf ilie p^umphttti.*?, 
iliuiti^ tlie prucFia uf incineiatjon, <hi tJav mrbo^ntes, I Lnvr litres 
in the habit uf iii>t exporting the vvliole ol tlic curbonUf:N:3Dus rcaiduc 
orif;inally ubtdined from the (^r|;&uLasuh8t&ttco to entire combiuiioiiT 
buc of redueiiig it to a tniall bulk over a penile tire vi''ich fre« accosb 
of nir< The carbfinncpous a*b h then piOracl^ii with vrst^r and 
hyiirocbloric aidd, Aud tlm i^uuJitilative dcUnniiLfttion of ihc bah is 
obt&iiicd by weighing Aiid aubtr&ctin^ tLc rcaiduan' cbareonL Itati 
although I hJLvc cctt4iiiily obtoioed naoro correct rosttlu by thin 
m^hotl than tho«e yielded by th« mnjodty of previous onalTM^ of 
uh, il IK iirvprtbrl™ not trt^r. frum rrnir, iinr can if, bi^ i*id tu 
•fibrd «i; entirely lati^fActory iim^ht into the nature of the mineral 
aubatancc9 cxistin;c preformed in ftnimal bodies- Fortunately lor 
ket«i]<rc, H. RoMf% ono of the? n)oat dutin^L^iihed analvHta of our 
day, box enteivd itpoii t.hi» hitbertu unprvmiiinij Kubjecc, and by a 
nericfM of tlic niDst cin^uUy ciinthirtru] invcxtig!itiuti!i host ubUiimid 
important rc-sultH, vhkb are ui parr, of 3 ptLrrly pbrHiological cba- 
ractcr. Une of the most importaiit facta L*ocncintd by ibcac 
*ut*fip»»ful rejwnrchcs in ansLlytical chemistry is, that in the animal 
or vcgt^ablt? KubKtanoc perfectly carboniswi by licat, tb«re is utu^ly 
n grpMiL-r nr Irurjr c|unntiLy nf alkaline- am! unrtby salts, wiiic-b rantmt 

She reioo<ved from ibe carbuiioceouH maA:i, even by Um moat pro* 
loDf^d cxtroctioa dtbcr witti water or acids. Theao mineral suIh 
Atanoes moat t1i«r«fore be contained in the oaibomsecl residue in a 
different condiiion from th<i«e wliieb admit of being remoTpd hy 
vurtoux meii3lruu4 Ruic. tlkerefure, [^uiidtiUeii that audi aubalaucca 
aa alkalies, earths, uietaU, plioBpborwt, sulphur. I^t iiiu>t be con* 
tained in the OAr1>onaoooufl mass in a nart'oxidisod state, and in 
combinations with which we are stiLl unse^uaintod : he abio thinks 
that it may be nRsumcrd that tiicb comhinariunn nf potuwdLtm, 
Bodiuni« ealcLum, iron, pho»pbo<nJ3i, and sulphur, also Axist pro- 
farmed in o^anic aulistonccs, since on the onr band the rsrbonisa- 
tiou of organic sabstances free from asb [a> for inutnitee (iuj^ar) 
with the ordinary constituents of the a^b did not yield any eurbo* 
nacouus n^siduc tlut ratjld not be pi^rfertly fn-i-d liy the trrdmary 

* Pogg. Ann. &d. i«,S. ^CO-^W^^ Itvidit* dor Akod, <itfr%'iM. vn tVriin, 
De^. 1B4a» 8. MM0S; And rosg. Aon. IM. 70* B. 30«-40i ITbe 1a«i of llicte 
nvcinolfi b inuulat«d In the laa&rm, KAinbitr^t, sail DuUb PhUoiO)iUGdl Hi^ 
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menatrua from minerfll ^tiTnHnncea ; tmd umc^ tm th* Dllirr hatvl, 
we are »lrea<3y a<"<iuaifiU'cl witli »omc oTganic- IjcMiin iti wUicb we 
aatsuEuc lliat iion-oJ^idiacd sulphur or non-oxidUcd iron is pnncui 
in a |jcculiar itatc of combiikolion. Hence Rose further condQUcs 
that ia veg^tAbLe and nniirjnl KubntAncM dioftc minend con^titm'tiis 
can alonp he regnrdril nx pn'riimiril, vtiirhiidtnitnf In-iit^r-xtnurud 
by meant of WAtcr and oddn ftpni tJic curlx^iiiacil luatcnolp vrliile on 
the other htiuA thotic xuhstancc* wlikh amnut be scpnnited 
the CArbonui-eoua musn is entirely bunied, arc uiherent in th« oH< 
ginnJ or^nic Kubulancer, fts integml eorulituciiU in a non-oskUattd 
condition. 

U api>carx frum tlie numemua invcnti^tioiisi ]>nMccuted hf 
RoaCf with voj^tExbls &nd animal prodtic<a, tliat wbile then mrt 
BDiQc, n%, for instance, the boneK, in wl^icb all Ui« mineral ttMuCi* 
Ccients &T« in u perfectly oiidiaed itale. that » 10 ny, wtnlt of 
enctmclLOii by the ordinary koIvcTiIit. (iti^d xhew he names Mforidi 
or^nic substAiicea.) the ^ttal timjoriiy contain ihe niinen^l coii- 
atitueiits partly in an fixidi«ed and partly in an unoxidited btmtt 
(th&ae he t^rnib jner{^.rifttc), while non« ate aa yet known that 
contain only unoxidiaed tiements (anoridir.) 

In hia examination of vegelahle bub^t^nees. Rose Found tliat 
tlie Btnw of diSerent kinds of grain wtvt olmo-il perfectly fWe«^vdEii 
vhilai the accda of the »an)e planta wcro jntrori^fic. In rdenni 
to animal suhatanoea, it was to be expected tliat^ at the oMroxklto 
aub«taiice« belonipTifj to the vegetable kingdom ipccially wrv6 
food for the animal orgariiam, those animal fluidaand Liasumw] 
chtinica] constitution apj^roxitnatca to that of ^'egelable $ubfttancrs, 
lu the blood, the muacolar fibre, tmlh, and yolk of cgji would 
meroxidic, whiUt th« exerelionn, aa matt^ra which originated in 
ammal body niAinly by the proc?««of oxidation, would b«t«l«otidie. 
Ttm 9iuppo«)tion hR» br^en fully eonfimirjl by the analysea of the 
bile, the urine, nnd solid cxcTen)cnla» inatituted by ^^ eber, Flcil- 
mann, U'«Mti?uLu*cJi, nnd I'olcck- In order to lake a. j^cncral riew 
of these rclaibnK, we wilt auhjoin the numerical reinlla which haw 
been obtained^accordin^to Roie'n method, by inTcvtigattoni on thv 
mineral CO natitoenta uf anijiul MiWtnnr^.i. In lhr((>lk>win|; Ubi*, 
A rq^rcacnta the quantity of the »alt* that cwi be cxtntcted by 
walpr from lOU parta of the miti«rul conAtituenta of the orgioi 
auluatnoe ; while D re|>reftenu the i^iinntily uf loltx dMnlred by 
hydrochloric aeid ; aiid C, the qtiaittjiy of ibe lalt* which can only 
he dctenuined by tlie comhii»tiun of tlie nifbrmaocotin ttnidoft. 
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Tlie cnUiirn C exhibit), therefore, tliose mineral »iibfltfinco« in 
the oiidi«pd *Tair wfiich, Recording to Rose, are not osidise^l in ili*^ 

It muHt be hiTthcr observed* that \o the »olid cxcr^mciitA th« 
nombcr rcprc.icntinE: the mincrn! suhstnficc^ that c^nrot bn ex- 
tracted, would not he no ntrikingly higH if s-nnd und the tihca 
of tiic vrgutuhle ti^sttr. wm* not mixnl with them; llii* tiunilier 
reprrscnlliig Uic ttO]i-oxidiKc;d ^ulHtanccK » uW Incrciued iti tiM 
white of egg, the ox-hile, and the unne, by the silica occurring in 
tbem. 

Although Rose's liiveaitigntton* hflve greatly contributed lo onr 
ndvjimiL- liiwjirilH (he hiiowtr^^ of th<? tiu>r^nic iTuiistitueiitit of 
iinitEia.1 3uli!itaiu%!i. vit dAfD nut flatter oun^-lrc^t that we bare ks 
yet attuned the ohfjcct in viewr, for it not only rcmnin* for us to 
apply tbii mi^thod to the mvt'itia;4tinn of tlio minuml Hubfltaacea 
contained \t\ different nurmftl und morind iinitna] juices and ti8Siio«t 
but aUop by further tiLve<(ti]^tiun, defiiiitively to deierinine the 
question that has been started against Ruac\ view af ihc combina- 
tion of radiotila containing sulphur and plio&pharus with nictidn ; in 
other words, it will b« tidCdssary to colTcct a theater niunhor of 
fnctn, in order to ilUintrfttJT this obscure sal»ject in vnrioitu points of 
view, before vrc veiitnn? to apply it, in all itaconveqvicnvcsif to iicicn* 
tifie questions. Yet it cnnnot be denied thnt no prcvion* n^etboJ 
Djlbrda us no t^iod a j^idc ns lUiurn, fpr the correct recognition of 
the niinond luhKUinces evinting preformed In organic bodies. 

Whm, luiwpvrr,H we havi' obtained by Rose'd meUmd lutth un 
admixture of mineral bixUrK at wc nmy ufaumc tn exir^t prrfunnud 
in the orpmic vubstancc* the actual nnaLy»Li still remains to bo 
made ( and thi^, notvrithvtandinp t>ic bhuura of the most eminent 
chemitfa, has by no means attained to the degree of pcrlrclion 
which has been generally obtained in mineriil arml)'?4L'«i- 'IW recent 
investigations of Frcsctiiua, Krdmanu, Mitsdicrlich, and more 
CHpccially of Hoac, have mode us acquainted with nmncroua dofi- 
eienelci which attached to the Ibrmcr methods of oxDmining the 
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asliM of TTgriftlilp ami aniKral mtHtftncn; »in1 nntwrHhutanding 
this, we nnr Mrutk with thf great Accuracy of inuiy of IUp rariirr 
6nfdTft» of fi«hc», Although from ihc methods then cmplojrcd wc 
should have expected that their c«itciiktionii irould of ncccMity 
hfivr viclrlcd b miau* m the ni)C crkc and si. phts in the other. 

\VV wil! hrrr only rcfrr tu Um Wrt that fi^ir uUnrrrrp* \winm 
Ktirw hnd cibni-rvcii that nlknlinr vw ^rrU oa earth}* Mlb were dd«>* 
tninril h\ ihc luwliihlv jiortion <if the luh, and thfit, coQvcfraclyf tbr 
presences of uirhonutu luid phoaphtUc of Lime lu the oiqueotM osctraci 
of (he asli had hwii v^rj' tjen^rally overlooked, while the very 
imiKTri-el prt'cijiiljilioEi uf ihtr |iyr\>[j|jo«p^ia1j* <jf ttmj^nLiiin liy un* 
mmiia vfta cqiuJly Ji>rf;;arilcO. The imiierfcct ta^«niier lu which 
even the simpteat relatione of thb nature bnre been i»veeli5«ledp 
» made ar>i>arent by the d:>ubtN entcrtftioed by BerMlioa hifn«clf, 
in reference to the cojnpnsiiion he had ascribed to boiMV-euilii 
which were vcnfted by the ii^TeitigatioiiH of Ki»e aitd \V. Iletntz,* 
by whom it waa dctinit«ly proved tliat the phoftpWc of Hmc in 
tlic honca a represented by JCaO-PU^, nud not ru EleriLclius had 
^ren it, by ^CaO.Sl'O^- Tlic ditiiouli:y of conductiBg cvact 
Rnalyw:^ of luih wux, htiwevcr, mninly iriciuMi^c] liy Uir titRamey of 
Ary elooruid compamtively Nimple methixl of unpuintiug phrapituric 
tkdd from iti proteun'tikc nnll^ and dctcrmirujig it qnontitAtiTcly, 
BLitthis oause of UiHiouhy ho^ hkuwiM been recently obvMbed by 
H. IloMT^rt nu-thod of thoroughly Kepunting the acMla from tiivlr 
hnicx by mi-'a[]« of im-nruiy imd rtitric at^id. 

WLcik we nxiMcIcr thcac foL-t* io rrfemiioe to the AWilysB uf tlw 
aah, WG sholL readily nrrivc ttt the conclusion, [wiUio&t, however^ 
vriahinj; to aniioadTert upon tUoM amdyota who have cig^Ofiped in 
laboHotiE exam)]iatio[ia of tlie aih of animal bodies.) ibaC most at 
thne aTinlyises Khuulil be luted irith great eauliun, and Lhec pb)-ftk»* 
lo^oftl cuacWJoiu should net be too reality drvvn fmm tlioui. It 
hMM, unforthifijitely too often happened thot tl»c empiric*! resulU of 
nnolyHea of tbo aah have been appli^ to the explanation of phyaii^ 
logioMl pmei^jw^ irithont due conudcrxtinn, and ibns the impor^j 
once nud edieiency of tljc iniitffrYl Ksdla of tbc aninul body hai 
bfiCiL cxt<dlcd before wc hod nny occmte kttowled^ of tifec «ul 
■totiooi thcm»elv«« ; and the moU ngi>roui tocpbciam In 
!o medical experimenU lut* not nnfre^uetitly brvn attoeutcd vitli 
a blind confidence in the tcait Rrltabk? of the numerical dcterminft- 
tk>i»* ofdHsmiab. 



* Bar. 4w Ak, iL WiaL «, IWrlm, Ptbr. I UP, a M^as. 




UlN&nAI. CO^STITUEICTS Or Tin ANfVAL »ODV. 

Since we hare ma<l« a prACtice of incorportttin}; tht mctbods of 
ctQiilUfttite aniqiiniititative Aiialyfluin tli« dewttiptionof Ui^organkc 
siib^Untn, it might luttonilly 1>o pxpecled llmt wc tliould in lik<f 
mnnncr enter into a tpccifil coii£idpniL]i>Ti of Uio dllTefcnl rucllioclfl 
fur EinnLyHiTiK tho naU ; but Iwwcvcr iinporUint Ihu subject may bc^ 
both in iUclf and in tcfcruucc to phvai<i]ogy,wir jinv^, npvctthd^^, 
been deterretl by many r(<nuoTk« from ndhrriog In tliis mte in tJie 
prcMVit Cftse. Thuv. fiir iri!ttnrKi4', if ire wcrn onre Iv enter 
thoroUKbly witbin the domain of inorganic dicmirtr^', «c should 
fiv ejcoeed tlictlinitt« Eusis^ed to thifi work, more especially if wc 
were definitely to reftr lo, nnd critiefttly to illmtraic, tbt? diflcTcrii 
methods f<ir the aiialyHii iif the ii>i}] and lite ctetermiririlion <i1 iridi- 
viduAl cONFtUliLCnta i tiorcxittld wr* indiejili? anyone mnthud na the 
best, aiucc different obj'Jt^ta demand diSercnt niethodsp We. more- 
over, ent<Trlain the frequently e^tprcaaed but nuvly pfactised view 
tVnt the Htndy of phynioLofzic&l as well ua <ti orp;mnic cliemiatry 
genernlly, should t>e ba^^d upoTi ati etart knowl^d^ of inon^aric 
diemiatry in oil its relation*, ftir uiuny of the d&ficluneles wMdi we 
hare found ocouion to notice in ti)c rcscarohc* of fi^^lous phy»io- 
lo^ctl ftnd patholo^cnl crhemisti &re referable to an inndisquate 
Icnotflod^ of iriorgn-nic i^hemUtry, We src, therefore, the raore 
rcsolvrxl to omit b11 natiee of tJi« aitalys^H of iiiinarnl iikbslaneea, 
iig«iti referring our readers to the lubuimlilB m«muirs wbicb liave 
appeared in recent times on this subject, and for vhich vc are in- 
debted to Will and Freseniua,* Mit*cherlicb,t Knop,l Rrdmann,^ 
lUihlzy, RowelF, [and Slret-kcr** — «- ic: d.] 

IT we Tentnre to adopt a phpiolo^eai dnniiicntion in oLir 
t^cschption of tbc tnincrftl suhatxnccn of the tuiiron] liody (wliicb^ 
moreover, can refer only to their ph)^]oloKieftl function,) *^e adopt 
t}iH einincti simply frooi a feeling of ita great appUe^bility, and 
not because wc cc>n:iidcr ourselves afile lo iiidicale tba exact 
phoe occupied in this system by each individual mineral sabstancc* 
for the remwk* we Lave already made, muM sutficicntly indicate the 
uneeriainiy and defieleney of eur knowledji;e en this subject. Wc 
therefore attempt to divide the mincm) MihKtftnccn of the animal 
body in reference to their pbysinldgial importance, into: 

* Ana. 4. Cb. u- PIu^bl DJ. £0, S, 3G3-3£ia. 

t 1^«r, d. Aknd. d. Warn. t. l^^lhi, IIW. ». 130-SeS. 

t ^loum, f pr. <:h. l\\. ^, S. 14-17. 

% Ebid. ll4.^«,a4aeD,kiidBcr,d,Gttdl»ah.d.WM,nL^p^^l8l7,aB3'flO. 
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1. Thoae wtik-h iire of u<|>wuL use in iho (uiimaL twdy Lhrmgh 
their physical propvitie*. 

2. Tliovu w!itch lire &<lapte[l hy their chemical |>n»pdrti«a U> 
otrve deliiiitc oUjt^cU tu ih^ AmiikAl ccxmoray : aaJ 

3. Thoac wjiidi arc only inddcutfllly ranvewil into llie anitu&J 
bod/, cjcort no mllLionco on any itpccial procexjt, and are, UwTcforv, 
■pcedDy Gtiminated from tlin org&iiiini. 



FiBST Cuss OF Mineral BomEs, 
Watkh- 

ttwnuUI briiupr*Hlu(»u« tn riminmtt^ tlie UKe> of Uiiii ajbalAtioa 
in tlieniiinkal or^nrnMn ; wc will coii£ne ouraelTCo U>ikt two simple 
rtmi\r]«!t chat nUvr U ^Mbtinl to theettt^Utliment of ^l chinnicttl 
activity, and, furUicr, that the fuiictiorta, or r&U>«f tlM phy^otl 
propert3c«, of ivrtnin ti]mi«A, nrc dejyrdeiit on tlie prea^nce of a 
CortJiiit f|iiaritity of water ttliicU ia merely iji u «tale of mccfiattic*! 
coQibititttiun. 



PllOMPHATB OP LiUE. 

"Hiia LK tho most iniportuit of aU ttie mineral substanen wliidi^ 
by their ph^'iLcnl pro[)ertie«, hre of si-rvioe in tlie aninrul body. 
Tbe tme i>r itH prFAcnce in the Lnnr», where it ^ives sulidiiy and 
3trei>t?tl) to the oavcouB skeleton, W &t uricr up|>areiit- 
dcGcicnt in tliii Mlt arc proportional ty dcncieut in finnncu: tbi 
na obficrve tlut softening of the hones occun in tboae condition* 
when die? niiimul urj^unlint does Di>t receive a «aflSideQt *upplf ^r 
pliuaplmle uf lime, or wlii.-ri rennin phy*ciulogic^1 jmxvtnea require 
on increatfcd convuoiption of thii salt, ta m presnanc)', and 
duTin|{ the dentttii>n of cliildren. W« i>ecd honlly rtmarli 
rftpbltlft freqtienilr, if not always, occurs »im«Itai»eoiuly vith 
period uf dentJiiun, tliot tlie ecin«nmption of pliotphtle at lime 
during pfcipiiiicy U often m> grojit that »cnnvly ttny trwx% of it 
can be fbuod in the urinr, and ihnt duri^tg thu period of wnmoit't 
life fntctures unite u^jth citrcmc difBcuHy, and vocnet'-inea do not 
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umC^fttfill ChoAsat^ft'AS ftMe to intluce tKjfl«mn<» of the bones 
artificiuMjr in nriiniAls, when ha rastrlcud them to food poriairing 
Iktlciir no plio^tpliale of lime. Tlic |>ermm^eiit <wrti]iig<^^ orJy 
CtMify in old figc» when a supirrfthuiidAnc« of C(ilcftr«oiu $olu i> 
dqwaitt^d in tlicm. In tbc (kn«c, cortit^al pnrlion of boncit, wc 
find more boiKT'Cftrth dcpositod than in the tpcingy ]>arta. 'l^c 
leethp whuse utility dcpciiiU entirely on tb^ir htrdntaH, runbun n 
lorgCT pnj|iorcinn of jilutNpliJLir. of lime tlijin any utlier part u( tlie 
animfil body; and it exiaU in atill greater quAntity in tltc cuaiael 
Uian in the ilcfntino. 

We huire previuusly hnd occasion to re marie that Berz^lii^s, even 
to D recent tiling adhered to the forniulii 8C(iO,.iP<)n for the phofl- 
pbnte of liini? of hone-ffartlip and tliat tm tli^ other hand the inTC»- 
ti^tion« of \\\ Hctnlz under Ronc*a dJTccUoita indicate that the 
formula for the rotnpoaitJon of bono-OAith should be SCaO.PO^. 
Brrroliutt hiu in part ^vcn the reaaon for hi* formulft. It is not 
dwny* flC*0»1PO^ which in precipilAted frotn acid solulionN con* 
laitiing lime and p1io^i:i1joric acid, a.* he furiuerly a?rti.Lmcd; but 
when there is an excess of lifne, and under the prolonged nction oF 
cEiustie mnmontA, the b&sic aalt iSCsO.PO,^ in precipitated. Sinov 
the phdipftitL- of lime in for tlie mn%T pnrt M-paraic<1 in thin vny, 
«nd the lime which u precipilated after the removal of the phon- 
phate ix calcuUtcd as if it were a CArboEiatc* witiiout any direct 
cli'lerminDtion of the carbonic aeid, there muiit be some unccrttunty 
in the ordinary Biialyaes of the ^rt)iy etintiiitijents of the bone«, in 
part owing to the not very aectirate dirEernihiation of the ii^a^ie^ia. 
Heints luM fourd that this ia t]i« eofiipoaitjoii of pbotpiiste of lime 
not only in normol finman bones* but alao in those of Uic sheep and 
the ox. In this point of \-i©w, however, th« invotlgotion of 
diu^aied bnne^ requires n thnrnngh rovision \ moroorrr, von 
Blbra^!&I nnah^tv seem to show that in the teeth the ritio of tijc 
phosphoric acid to the lime is not in atrcordance with cither of the 
above formulcD, 

In healthy human hones the phosphate of lime rAn;d;es from 
48 to sag; ill softening of thi' bone* it may aink to 30J. It la, 
however^ singular thnt in almn^t all discwtes of tlic hones, whether 
the r^ftQltt of (iateop{irP34f, finteomalaoia, or ostcopontliyrufiist we 
find a diminution of the phosphate of lime. £vcn in eoiueoutivo 

* Gaa.iaM' IS43;p.9iiL 

t Ana. d Ch, u. Fharm. Dd. fig; & ftSO-f S0, 

t CliaD. Vatcn. ilk luiuLktui it. ^SUuw. acliirviariiCl, 1&44, @.3U-£S7. 
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indEirntion (or einirrentinn] the fiones irfien do nut regntn tbr!tr 
iiurmiil qimntily of pHoHphatc- <if liine. 

Von BibriL hu very fully mrcHtigBtcd tlic compMition of tlie 
diil'en^it bon^t of the namu individtii&lf vtd has omdo th« beautiful 
ol»erv»ti!»i ibiit those boM« whiah »re tli<^ raovi eipowd lo iiwrhft- 
nUuil Siillut^iLi^ts LUinUiiii Uic lurgcst aiuumiL uf citrtlry cotmUtiiCiits- 
TIi« action of tliit» Uw Is irvufcatcd ctvii in dUfertnt f^milieA of 
the nmo dwa of oniuidv; Unia, for ioatiinorp In tlie rtaom or 
•craping bird9p the fcumr conUuna the lvs(«t qutntity of plko^ 
phntr of lime, in the gralbtorCB or n&dpi-ft, l1i« liblA, nnd in nil 
other bircU, the hunivruA. 

That the phosphate of Umc and the earths fcnendly ore only 
Rieehanicnllf depoMtcd in the bones, U obrious from the elTc«iift^ 
ttunr^ thut we can vo Ctickmughly depriirc them of nil inmcrml co«»^ 
ititLjenlH hy dWnh-r hydmrhlorir Arid, tliAt tUiiy kavr Kmtcrlv m itmcn 
of 4iah. 

It has for a lonj: time been & matter oFdiscuASMn vbether tbe 
phoRpliate of lane iUf or Is not, chidly depostted in the b(>tii*-«or- 
pusi?1e<( anrj the conttitcit/iv c/ioiicop/ierte. I ani hou'ever now con- 
vlnci^J LlmL tlm durk i:[ihur i>f lliene parts bi refracted light, and 
th^ir vhite colour Ut reflected light. eattentialLy depcbdt oti ihm 
containing air. Any one may readily conrinee litinsrlf thai thi^ » 
th« cftHc, hy trtfMin^' one thiti cation of bone irith dilute bydro- 
i-hloric- ncid, «o hi to remove the enrths, and anoth«r with a dilotQ 
folixtinu of potAAlL, so a<t lo remove the rarijlegiMOiM mbeboioe, 
and comparing tfie tvf o under the mtcroacope. Frtricbs* «tteai|ited 
to demonstr:tto that the earths were anifornnJy diBtrihitted ihrou^b- 
out tbe lx>ne hy ilio%nii)j; titat oueou« Uminoe from which tbc or- 
tila^fiitotis Milwlanre hnU l>ntn remnveil hy n dihitr uJotion of poc- 
a3ih rr-ccivfd an uniform yellow tirt on tbe addition nf nitnte of 
aih-er, and that the hcno-eorptiAelea vrere not disbn^uinbcd by uty 
•peeSal depth uf colour. 

PhoHphnte of lliiie &lso oecurH in many other parts of 
animal body, attliough in far 1cm <juaoUty tlum in tlw bones 
indeed there is no aiumal tiMoe* in vhoae ftsh, on incineratBoai. w« 
do uot 6nd phoaphatc of Ume. 

LieiHgt regards the inaobbiUty of evitain tisauest a« for 
instAnee, miueular fibre and eellalar tiaiue, aa porualhr due to 
tke bone-earth «rhich tliey eontain. In the transition of tlie 

* Aim. d. Cb. a. rkana. IM, 43,9. S*L 

t TUJ. Dd,ia,e-ne. 
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blotid iiiUi ihvMr tinmes iu iirulnH'Ccimpoundn part witli the soluble 
^iliospiiatc of'si>iift biLl retain a large quantitif of Uic |)iij»phatc of 
]imc. It \& tliuM thjLt Liobtg aecouiit« fvr the special poncr which 
hydrocliLonc aoid pofise^aefl of dLsHotTirig thow cubstnncc« during 
the process of rfigeiT.iort, 

WeU drwd muscular fibre contiiiiis, accotdiog to Ton Bibrn* 
from 0-9dd to 10068 <^ bonc-c&rtii. 

PJiOApbntc of limo m found in sdlutic^n In lH tHe kntmftl fluldSf 
iU prc«caicc liiui long bc^en rco»gnis<Kl in tlie blood, tlit- uHrM^ 
thr J^uich iif KrmuH tnirTithrnnrK, thi* stJtvn. ^iHtrie juicr, niilkt 
und srimnfil fluid, Injt It vu For n long time uiikiioim bj irhat 
inean.i tJii:^ in!(i>lu}>1o body woa retained io solution m alktiliiiQ ai^d 
neutrul Huidx. As u ;^iii;riLl ride phovplmt^ of lime i» chemically 
eotnbined wtili the proialn-eonipomids and ^imllitr or;;ariic iiiAtten*) 
iind i» rt-UiTieal bjr Llicjn in Oit^ir -uilutiouii uh well as in their tiieLo- 
innrphoaes ii^td tbe tisBucfti Morcuvtrrltlid^beruloni^demoiiiilralcd 
by Ben&eliutand Thoiiard, that pho^>hute of lime ia to n ccitMa 
<le^ice soluble in flnids aontaining niiieh carb<»nic ncidj we know 
bfrMI anidytif^l rhrmJi^trT. thnt it ifl not alt'^f'tbrr innotublf? in 
fltud» contnining hydrocbloratc of aiuuimiia, and Tccenliy Liebig 
haa »hovm thnt a little phosphate of lime ia taken »p by aolution» 
of chloride of nodiun). The solubilitj of bone^Oftrth irx auitnul 
fluid* ifl thus uifltdcTitly intelJi^ible. 

Wf! have nlreJid^ sjmken of the nolvent power whidi lArticiuntl 
exrrt^ on phc^phatt; of limr. Vu uppcMition to the e^tperiuientrk of 
VVixlter Crumf 1 uiU only remark that in my cxperimctLts ;takmj[ 
the mean of %hi.) 6&'55 parts of bmc pbotp))iite of lime were 
dliGsolved by 100 parti of nnhydrom lactic acid, wliile u fluid 
conLaitiinx 100 patda of anbydrous Acetiu acid could only diioulve 
17'4tt p;«rtaof ttio iikinc sail. 

Tim tk%h of the protein-eom pounds conaista for the nioBt part of 
phoftphftteof Lime; Be rteliuaj found r^g in the albumen from the 
icnim of ox-hlond, while MnWrr found -l'M% and Mnrrhnnd from 
2'\ to 2'^% ui tbut ii( i\w eg^ ; in soluble idbumcn precipitated by 
Kreht dilation acid neutralisation, I found T^g of phonphmcof lime; 
ill vcl1-v-ftRh{;d fibrin fr>m th^ vcnoun blood of a man, 1 found only 
0'69lg, CoHcin, glohuUn, chondrin^ and glutin aUo coiLtain pho«- 
pludeof lime an an inicgtnl roniitAr.iiriit Cjuein^wtainlingUiMuU 
der$GOintainACgofpho«phateof liniet vhich, when tbccaaeipiacoag- 

* Ann dp C^H a, Vhvm. Bd. CI, 6. 120. 
^H f Archil', t IfiSa ^ )A«. , 
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*j -fiducai. TiEiiDnniiiia ir toobjiikk it 

-T-^ ^^iami Jsr^ ~i«=i -jrisarcd. TSich -ntmm -muffi ^ 

^nca if "HUP »^*~ in iLrmnid st& iiie-%iiiix£ sere vmna^ 

'Hie Tnnstani: iGrnrrsu:^ if ^iuunaBCE if Ime in. 

'iepnsCAn :n Tiany TrfTojngaaiLy ie^ensatsd geilff of cne 

snporaac sar: :n. :3a TugamurpgiMa jf ^u m^wwr awaag^ and c»- 
Qtt^iailT in the T?r^ :y:*T " sul in. tins jirnrrr wwc L-m nia^ g£ uumal 

hcttjTV "v? ran «irLv jny ■^'■""^"^ cmudaaama ecjrt5nit iL 

made a. T^rj intenscmz obucvao^n reai r tiur g nue {b£i» of the 
mantii* of ^~W and Amb^mS^. T!i«t coosiac of & audcUe ^7^ i^f 
fiTir^ r,{ iTv/\ju tmoe. vfuch on its inmer 4ii±e is luwuetl widi 
ti!iAr«ri i^t^i^tiiizu ar.ii :c«ar^ dte wil vtrii gbaiiabrephbgtiuin ; 
ir. i:r-^*> para be "■;>:::-; isjZJX L34 of pr:i:spc:iEe or cme* if of cw- 
V,r.aii* r,x IL— ■» in-i ^.i-iii^ie lal:^ 1^ ^J-J of crziaic maitrr, — the 
';.ar.":.-T r.t p!i«v?;:bi'« -:£ -me bei:^ *rery <xtr>or£nafT* is the 
b./Aii '-.I tr-rs^ :tr —:il* c^^r-tair^ iciy <:'-i:*i4-{ of iha nit. The 
rr-<v^.-i- l7""Vr httie^ri th* *L^Ii and the irantie of these j?iTm»l<^ 
ard iwrrei-eG 'jj ::.^ la^er ijf zUr.'i ilir «ii3 oa th* c^antle for the 
f:ituviV\dA:.lf,rt of ti-.e '•zx\L cur^sUts or' a *-'ror^ basic albuminate of 
lirrir r'jfitairiir.z f,rilj a little prerormed carbonate of Ume, Schmidt 
f% ftf f/iiiTiifiTt that 'he f^r.rtion of iLb ^iandiiljj epithelium, which 
rt^enAAt^ the oel[* of the licer, i* to secrete from the blood 
A r/frrj^i nation of ^J^^iimen and Ume. decomposable by the carbonic 
add of tfie air or of water, for the formation of the shell, vhile it 
If^vrm ttie pho%pharf^ of hme for tho^ or^ns which require it fi>r 
ihf: pr'»f:c%% of r<'ll-fijrmalion ^the testicle and ovan-.^ 

Tfif: i-|ij'-%liori« nov arise, how do such m^LSses of pho&pliate 

of lirrif^ fuiii their way int<i the animal body: Or how arc 

|}ir:y forrnr-d i(i it / 'lliat oarjiivorous animals receive a more 

tfian ■ufridciit rj<iantity with their food is obvious from the prece* 

X obiter Tntionn, Graminivorous animals likewise receive in their 
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food a sulfidont qunntity of this ttirthy sftlt^ for in the TCgetabic 
kingdom, we tiiiU cerlain nitm^nou* 1)od]c« which, liko tVe protcan- 
(M}rii|io[in(1& €f till- niiim».l orgnnism, always roiitniEi tiomo phuiiphfttt 
(]f limp, a;i fur innUncrT vi-^rlnlilr iiUxjtnpn, Irgiiminj nnci gluli-n. 

Pliosphatc of limcT is^ however, nlso formtMl witiiin the ftnlmal 
crKQiiifim. If thecxpmnAentA ofvou Uibrn* showing that the honcA 
cf youh); croatunu ocirtAin r<^btivcly more phnnphato of tnic thnn 
tliLttf^ cjf older nnr*, apprnr la he cppr»efl lo the r'lcw ^-^i^t ihc 
phiMp1int<- uf llmr jk furmt-)! friiro llic cT;trEHmAtr, the mimrmaii 
Ai^uljve:! of Valentin* prove tbut newly formed Hone*, or ptirU of 
hone^ nlwavft contain a ;;Tt'ulcr C|uuTi!ity of carhonnte of time heforc 
they nw provided with their pniper quantity cl phosphate of Ume. 
If we review the different HubsUneea talcing purt iu the metamor- 
])1ii>x]!i of Llip uiiiniul liHJiui'H, it [ippfara, us u necvHsnry runrlusimi, 
that pliosphatc of lime muit be funned from its proxiriiutj:: con- 
tttitucnU, We know that scvcrol ftnimiil sub»taTiecB contain pho»> 
phoruft In &n i-inoiidtt^d efAto, and thnt chey are not removed from 
the organism till they nre pj»rfectly deeomposed. xh&x U lo nay, 
till tltey are luutially uxiili»eds lit thja jiniue^s ibfi phoHphorus 
jjanuat he converted into phosphoric acid. We further knov* that very 
VUtny anminl sub^tmieea al^o eontaiTi sulphur. aTiU in their dccom- 
p<rftitioii in theanimnl body form not only lulphuric ucidf but aUo 
unc^ MppuriOr and other aei(h, whi4.-b mii«t part iidlydecotnpovc the 
idknlin« pho^itlibteb ihuL (ind tbtir way lEilLt ihL' body from wUh- 
Oiit>tJinl is to My, by the seed» of tlie cercJib and leguminous plants, 
80 that the liberated phosphoric ncid moNt conibine with the Urnc 
which entera the nnimal body with tiic t«K*tflblc food or with Urn 
water ii^d ss dfiiik. We hftvt> nii npporJTiniJv af n-lmoat direi^tlv 
ohaening the pruceu of the new formation of pho»phatc of Lime 
from ita proximate conslitucnta in the derelopmcnt of the Mck 
vriUno t}ic es;i; ; for the obncrvations of Proat nnc) Laa«aignc show 
Unit dam:-; incubation, stich ft (|iiantity of carbonate of lime u 
tranttferred from the iibell of the r^ t^ thft yolk, thai the ntigmcnt- 
atmn of the phohplukte of IStik with the growth of the chick during 
incubfttiot:* ia Tint more than can Ix- accounted for. 

Vdontin'a opinion is linsed on tho folio win BE obflermtiona : — 
In the carious tibia of a man, nged Sd ycar>. be found 44^12^ 
lit axil rontaimng 77'^'lJt ^^ phin«j»hat«r *^^^^ IS'0-1} uf earbo- 
iintf^ of limcT while the lilna of a iwMlthy man of tlie 4ame 
n^ yielded Gl'Sl^K of aah, in which ucre contained 84^ of phos- 
phate, ami }'2-»l of e.-irhoFiate of lima Heno*, in thii cu^ the 
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amonnt of ash wa^ diminished hImoM «o1ely at the expense of the 
ph^aphnr^ of hmc. In the calluiL, ad well il^ ia the cxiKitom of a 
home, ho found the carlK>nAtc ot time incrcoAcd in rdatiop to the 
phoiph&lo, ftml hence (^^^chlcted, that^uagonorftlrulc, imparCBctiy 
frirmrd liorm* nlwnyn ^ontnin morr mrhonal:' of limr ihnn normii] 
bonca. Laasajg(ic'» cxpcriiiKiiU* accofd kiUi iIioac of Valentin. 
In the osteophyte occurring on tUc in»cr Uycr of the Hkoll duHikf 
pre^naric^, thore i% alio much c&rbonnte! of lim?, m wnn olKrrvcd 
bv Kuhn ; 1 found 52'4^£ of orgftmc Tnattof, 30-Gl(f of phosphMe 
of lime, lM)9i: uf phtMpliatrit of mngnr-jiin ntid irotiT n dftjof mlubJo 
5i1ts, and 1 1'73^ of carlxmatc of Wmt In one of theie on^Miphytc*. 
Prouttwosthc 6mt who (rhserved that dtinng tlic incubftCion of 
tXit egg the quAntitycl'pli05phoru!iinitii content* rcm&ins oonttAnt, 
but that Ui? ijuantity of lime uikder^oei a eonndcnhl^ ftTigmctttatton;^ 
\\e MUKuhiK^st ini:l]ii«d fruni LIiIh o^taKn^Licm tucuuolmlr tiiat i\» 
wui A fiirnmtifHi of Itmc from ^lUictr mAteriidn^ !tin(% he did not i^- 
gnrd it m probable that the non^vasculjir mem&rana pufttninu could 
tmnPFfer hme froru the «hcUto the embryo. But if wetkkcinto ooi 
uduration that during ini'iibatiori tlie ihcll vKperieiiee* a Ion 
In wr.ight tind SrEiiTiP?!^^ uitd ihut n part uf thiH memAruna jNtit 
becomea dned> and consequently im|*ermeAl>ie, while, hovcrer, 
the Rreoler pari ia in cont/u^t with thr content'* and ihu-i rcmaini 
moiht, tl is very eiviy to [wrt^eive thiii the mcreivte in the amount 
of lime within the ejj;^ ariftet from its most proxioiace ftoarc*^ 
immely, froTu thti aliell \Ue\t TIil- phonphorxin exUl« crhtelly in 
the yntk, when* il nci^un ox glyccro-phonpboric &Gid, wbicb during 
iTicubttion is ^dually decompoaed, ao that the bbcnted pboa- 
phoric acid unit^-t with lime which posses over tiy endoimoiis from 
tbc »hell iiitn the egg to fonn ihU «alu Tljere i*, however, so 
much phoipluiriu cuntuined in the yolk of the e^, iliKt tut in<^»* 
nerntion it forms aciit phonphnie^, or rather mcupboiphatca 
(N&U.KO.rOJ, with Uie liunca which it there encounters. 



CAunoxAVK or Liuk. 

ThiH Kidt is prinripAlly found in the sleletont of inverteh««te 

antmalb ; but it always oc«uf», ah Tms been already mrntkjtml, in 

rtafcr or amollcr quantities, in the iMiies uf the rertebnta. tt> 

oaoa in the animal onj!ani«m Mt the mmt m tboae of pbospbate 

of lime 
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Tfaurt? can 1>e mi clWjt thitt Hitt carTiuiuib* of limi; fiiuntl in 
fintniAj sub»tAn(.'C» n vi-ry uttan no ctluct* but the prciduct of the 
inciiienition to which wc hnvc nubtnitttxl the anbatnncc iri the 
ccur^e of the chcamicol analysis; it ^M utifrccjucntlyT bowi:vcr, 
ocrura in the bonei of the vertabrato oiiimnU tut true carbonate of 
limiejiirid m tlir InwrrcloKncJi of thiKgreat tlivi^inn wc find TtiF(!])c)xUi*d 

various pWcs iii nnrrosccipic rrvntiilH, CiLrlMiTifttr of Vitm.*. in 
considt-nibte quantity is found in the urine of ^mioirQrou& oni- 
mub, in tho saliva cf the hone, and iin n^an^ arnm:^] concr&tiona. 

Numerous expcrimcntt hkve been imtitutedj e^pcciiilly by 
Lasxaigne, Fernnnflu* dt* Barnwi*, Vnl^ntiptt, and von Bibraf, 
with tb« view of McertAining the ratia in which tht? carhonutc? of 
lime stands to the phosphate in the boi]?» of djtfcrcnt men and 
animaU, Aceordint; to my own invchti^aUoiisT tliis ratiu in u new- 
bom child = I r ^'^, in on ftdult male =r I : 3-9, and in a man 
aged 6A year* = I :fi'l ; acf?ortiing to Valentin it r^ I : 8*S (on 
an itveta^' in cariea, unA ^z I : ri04 in riiUn*, or L ; 5'.1 u^.'ordiit^ 
to La»!i[U)cne ; in an txoato&Ls it ^ 1 : 52 ncconling to Valentin, 
and 1 1 1'^l4 nccoTding to LfisKAi^CfnccordinjctoBuToait ^ 1 13'8 
in the lion, 1 :4'i5 in the shc^trp, I : 8M in the hen, 1 : 3*9 in the 
frug, ;tnd 1 : 1'^ in a M^. According lo TjissmgiK* i\n% ratio 
^ 1 : ^^G in the iceth of a new-bom child, 1 : ^'$ in tboHc of a 
child ftgcd six yiMn, I ; C in those of aji adult, and 1 : G'C in tho«c 
of a man ogcd 81 yc^ra. 

Von lltbro, in hin nurocroon nn&]y«c« of bone, baa arrived at 
opposite rr«iiltSf ilnce he fotind that the boncH of young rreiiturp* for 
t}ie nioxt. part ennrninr^d Icsi: carhoinite oF lime thnn those of older 
ores, A» we must refer for fuller infoririation to von Bibra^s work, 
wc nhall hero only git'c the quantity of cnrhunato of lime which he 
found in the femur in difTerent clashes »f aniTna]i;in the i^rder/^/irrar, 
it amounts to 9'4ft£, in lUerwainaafia to U'^^^ ,'iu the pui^htfdfnrnitu 
Ut TO")i^, in the rj'Uia'u (tlic dolphin) to 9'9!JJr, in the p'ointfittiia 
(the seal) to 7233, in the faiculala to C-^^^^ in the peflicoia lo 
8-l&^, and in man toS'59^ 

The urine of ^raminivarouK aiiimali often containa ho Inrji^e a 
quantity of eitrhonatc of lime aa to cause a depoiit very soon ^er 
its eiuiixiotiH M^ iiivi'Ttti^iilioiiK lend t,o &ho\4 \}\nl in the nrinc of 
(he borac earbonateof potaali mid carbon utc of bmrrery frf;qucntiy 
repUoe one anotlier ; 1 have jsuaUy foond that urine rendered 

* J«iuii, d« Chirr. nWd. T. «, |l im 
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tnrbiii hy the presence of ntnefa. ^v4)oiiato of bnc ctwtJ i n* a ^^^T 
«mall r^uaiitirT of ^Hrafi"* csrhonate^ aul often has onlr « Toy 
liiiiht rvactinn oq mrmcric p>pcr- vnile ckar vine i« ttnaDr 
nch in aikalizif carboruues.^ Hence it a easr ti> ace vhy mMimrf 
faIcnlioviaUtingofcMbonaceof5qicareof TTryconuaonocgiiTtcnce 

Carbonate at' lim^ lometniies also ocean in hmnui vine wttli 
ui alkalioe reaction ; and indeed xxnetiiii^ aklioagli tot rvelTt 
we meet vith human arinarr '^'^^^t conatHttiUf far dw most put 
rA carbonate of lime. Proost* was the Am who made diis oha^ 
vation ; bot smilar caicnli ha,Tc been aince foond by Cooper, 
Proot,+ Smith, GobeL^ and Framhen-S 

In animal mncreDoDS, w? jometime* find considenble qnnn- 
tities of carbonate of Lime deposited vith the phoopfaBte. Tlini, 
ffciger fonnd -3]'7 oi earbooste and 46~7 of phoBpfaate of lime 
in a naaal concntioD ; I found ?4'3f of carbonate and 69-7$ of 
phosphate of lime in a phlcbolith, and ScUonber^r^ 8*3 of caibo- 
nate and 50*4 of phosphate of lime in a similar concretion ; 
Walchner*^ foand 23^ of carbonate and 50^ of phos{dute of lime 
in a froncretioti from the heart of a man with hydrothorax, and 
Johntt foand €6'7^ of i^arbonate and 2^ of phoapbate of lime in a 
roncretion taken from a stag's heart- Some stony concrettona 
from the peritoTienm of a man were found bv BleyJ J to contain ^4^ 
of carbamate and onlv 19'33". of pl^osphate of lime; LassaigneJ^ 
found H-V3ff[ of carbonate of lime in a saJirary concretion from a 
hor^- 1 need hardly advert to the frequency with which we meet 
with tolerably targe quantities of carbonate of lime in the micro- 
^erfpieo-nKemical inrestLgatlon of indurated or ossified tumours, as 
for iri>itar]ceT cfialky tuhercle, 

CarlKfTiate of lime in the crrstalline state is very rarely found 
in the human organism ; the only place where it constantly occurs 
in the normal Mate i^ tlie nlricutitx o^ the memhianous vestibule |1|| of 

• A, (;«|i]tfn'^ Jouni, Bd. 3, B. 532. 

t Tlinnwon's AniuL« of Philoa. vol. tA, p, 43& 

; TrominKlorri n. Journ- Bd. 0, 8. IM. 

^ S€:ljw.i;qf. Joum. lid.-lC.a.iaft, 
t Md^. r. E'liann. Ikt. 21, S. 24?- 

^ Ann. d. Ui. u, PliArtn, BA. Of, S. 2^4. 

" >rB(-. f. I'hATTn, Bd. 19. 6. iKf. 

tt CJjfim, Schriftfn. Bd- 5, 8, l,'ifl. 

I* Arth. d. rhann. IM. W. H. 2\\i. 

^ Jvurn. df Chinu m^. I4M«. p. ^X 

llll [ Jt nc^nni b1§o hi t\w taivuifii. and ii BuiDKiuiH imU^nNj in IhecrlW Udinv 
r umpuila mid Hiiij-i'ln-ular nuuK— o. r.. i>.| 
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the inner vnTf on wIiom; tnxXet unil upp«*r walU iL i^ tl^posited iji 
niiiiutti cryMmU bnwAgst irrganic Dinltcr- TIi«m? rry^tnls nre uhuaII)^ 
iBO YC17 minute, that distinct molcculnr motion mny be ohicrvcd 
Biincrn)(;»t ibc Am&Uc«t vf tliciD. The form of tlic cmUU is ncrvcr 
ft pur« rhomboliudroDj l>ut h1w;k]^ & prUrn dcnvabk from th« 
rh»mb'ihi^c1m]i oC calc-sj^nr, most fm[U4?i)Lly n-sL-mliliiif^ tl^e wi' 
Ciillri] AV^fm»rfiir/mjTr7( (}f cnlo.ip jkr j** thut U Irr siiiy, thttyiiri: nixfildcd 
wilh i1-pihncd ncominatioTiD. Kricgcrt B^ba tAno ictxx twin crystAb 
of Ihc Molcno-octiiheclnil tvm, Cn-EitaU of thin nature oci?ur 
much more frt^u^^ntly and nhuxidantly m the lower unini;LlxT bol\i 
in t}\ti organi ol hearing nnd in oiher jmrt*; perhaps the best 
kn»^» nnd uirrAt ihlrikiirg catr. nf tlir ot^ciirrc-JKt^ of Kudi cryiiLiU m 
in the mcmbrimo of the htniu of the tairachia^ and in the white, 
■ilvoiy «(Lcculca at tlicinUrvrrinbml fommma throut;h which thtf 
' spinal ncrvcM cmcf^. In morbid formntiom in xXvt human oi^u* 
iumf \xt. not nnfrrqiiently mi*et with cryfttnUinc depmiti of earhijnnte 
of Vine, which hmwcrcT uku^iII^' npprJirn rnthi^r in irrcgiitir cryHtnl- 
Guc niEV9HCK> iiuch A> ore described by VogoUI than m pcrfcctljr 
formed crynUdn. 

Thrrt? nrc <ihvioiii;1y two vayn in which wo may account for 
the presence of carbonate of lime in the anim&l or^nism. \l is 
well known lli&t sprhij^ wnter holding e^irbonic acid 111 ftoluiioii, 
lUUiUy ^ww^^fct"** jL tMJii!»iderablc cfiiuittiLy uf tiirbuiiHlt! of Unit' ; and 
Hub Bnii(tiC anffick^ntly cuphm the presence uf thi» aalt, even if it 
were not in a i^eat (neuuTe formed within the or^uiam from 
Other salta of limc^ which find their way tht^rc in nbviitdaitt quau* 
tity with the ve^jihli^ nrtirlt^ of fiiiid^ hrnrc it in thai che urine 
of berbiToroua nrimnls la often ao rich in carlKiitate of Line. 

The solability of this sMt in the animal doids, mi[-ht. at first 
aightf aecm to bo lea^ easily undcntood thcin it« origin, 'flie free 
earbcmie acid which^ it ia almost rertainj may he detected in all 
the animal fluidK, donhtlcM nr-ts aa a iiolv^nt for the carbonate of 
lime; and 1 may remind any who m«y not be satisfied with thla 
eipUnation, that the old experiments of Guiton Murveaii, »how 
that carbonate of lime in aUo slightly soluble in eiolutiona of tho 
tlkftlirte ialta, aa for inatancVj ehloridft of potnsBium. Moreover, 



* (Tbu imtn KanawniriMn u Ued lii the Uiu-Ci to lignlfy a crynEfJIErui Rici* 

i-r7*l*1 l> Hid to be J*%tf (^rt^jjl whea it in cvAttd wiili m uiimlm i/minutff 

rr^ftUJii iifchr iiame kUd.u diut lilt' rii<w hiirfmvuiN]iiirv«n kTsly upivr^ n t.n,| 
t Utotohlhi*^ tkn>lmi, r&40, p. lA, 
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it 13 not uiipr<iljal>lc tlial there ore scvcml attim*! s-ilwunces wbichr 
lite Ku^iu-, exert bulvent action on cAfb<»nate of lime- 



Pbo«phatb or MAO.fniA. 

P1iOBj)hAtc of fna^nonU ft1trA?i occurn in aurh unalt quitntity 
rhnl ivi* icc\ KfTiTcfly jn^lifird in AKcHhirg to it t'lmply A mrchji- 
mral tiHG ill the ariim&l IjoUyt&nil ijj arriLiigiiig it in thbdauof tiM 
Riinemt aubBtaiicoa; it is, however, ao coiut&rtly nModatcd with 
the corresponding lixne-Bfilt thjit wc feci ccmpellcd to rwtirc it 
in thi'^ pinco. Lik«f Ul(^ phosphflte of linitf, \l it in the ossefiufl 
Hjf^m tlmt il iH cHiHIy drponir^d. 

1'ho bortc» of cnrnivorous ftiiiiu&la anii of (n«n contain vrry 
littk plioiphnti^- of ran^'nciin; those of herbivorous^ ftnimAU mthcr 
R Ur^r qvinntity- llmchue found I'Wi^ in o piccoof huDUtnbonc^ 
Hiid 'I'iyai in clir honrs nf nn ox ; Vnlentin found 1'913£ in m por- 
tion nf tmp of Thi? HbH of a homi' ; Rrrr.rliun l'-'*^ in thr rnnmel o£ 
ft hum&it tooth, and 5^- in tliot of ihc UiotH of an o% i in bunuui] 
dentine he found 1 S, and in thnt of the ov 2-07{i. The nomerouft 
iinalyse« of von liibni afford a general conhrmation of these hCtM^ 
he observed, moraoverr that Iho ti-pih i>f the pachyd^rrrmta weiw^ 
esinrlnlly ritJi in pbodpf^atp of nrngnewa. Vnriniii ph^rtiological 
rclAniir>% (ige, Ac.), «» well m ninrbid eondittons, augme-rit uid 
dimLin»h tlic quantity of thlft Milt, which iccinR^ howcTer,to \tay in 
M direct ratio with the phoflphnte of time. We s^iaU return to tJiici 
sLibjoct in our ri*m.ir1v9 on ''Tbe BoHtt." 

That a \\xx\f p!iu«pbfttr of mngnmia oceun in all the ftiiimH] 
fliiid» ajiJ tihMirs ia deniiiMBlrnlirJ by ibr aii&lyM-« iif the ksh. Tht 
prc^^ncc (if tlna 5ult b very strikingly slioirn by a luicroacopic 
csinininaiion of die Ua^uca of n dead body in which putrefaction but 
netiiL'ty romm^noedt w? ob^rvc tliat it ii cvi^ryivhere «tud4edj 
with the well-known eryttsk of ihe phciKphaCe of sOHDonia snd 
luagnt-jhia. 

Piiunphate of uia^iesiii »ometune» accumulates in W^c qu«]*j 
titiert in certain concretions ; ihua Brug:iiateLh* found a concfctioo 
in a Ikunian oFary ounAisttng almost entirely of tliit earthy mIi, and 
h HimiUr one Jn tJL« ui^rnt, whii^b was tummnded hy ■ tl>in cntat 
of phuspbate of lijne. A phldiolitl), L*iHniiiied by SchloMlK^r^t-rt 

■ t Ane- d. C^ o. l-liwm. M.a»>eLtM, I 
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conUincd 58*7^ of bbIU of lima, 137!{ of phoaptifttc of mi^iteeia} 
and 30'4^ of orgotkic ttuilterv. 

The oriffin of ch^ phoa^hateof mBgneBisiftHuSSekutly c^bi'loos; 
fbt this kqIc occiira in all parts of pUiiUj und pnrtioulAriy in the 
u>mniuLi v^rieticA of groiji that are u^chI fur fuuU. Froiu the ratio 
ill vrtuclik as wc have ahowii, llje phoi(]>hatc of ma^^icfcia stands to 
Uie phosphate of hm«» in tlic Isufica an<l other parta vc rrmy concludo 
that tW animal economy requirea f^Lr Ickh i>f tltu ttalt than of the 
corrtspondinglime-aalt; and thit 't% tfakjwcially illuvtrared bytVe fact 
lliat ill dilTercirt aniiuula it ia fiiuiid tlt^l ihr. iaiealiJiaJ iranal absorbs 
iiU tlie pho'^phatc of lime, but only very IHtlo phosphate of laag- 
ii*sia 1 for the OKcremontA of the c&mivora^ a» wcli aa of the 
hmtfitoraj contain an «ioeas of xht btt«r salt. 

From thpse fi»ct*, Beraelius* long njo drew the eoncbision thnt 
the ah?iurheiitauf thv intestinal t^aujil bare leaa teitdciiL;) Lo take up 
|Ao»pliateof ma^ncaia thatt phuaphaLe uf liiue> but that rather 
more is always abwjrbed by the hfrit'ttGra than by t)io carmvorar 
this latlt-T fact, however, prob;kbly itcpendjt upon the circum* 
statice thai the food of the former contains far more inaL^nfaiA than 
thnt ijf the latter tA&ss of aninmli. We »honld, hiiwever, be too 
:^t^i<;l1y interptctiLig tiie meaning of Dcr^rltus if vie were U> aup» 
poftc tiint he conaidered the abaorbenia to possess any apecial 
power of selecting and taking; up certain substanee^ and rejecting 
others. The pliencmcnotj in it* whole extent U probably a meoha- 
nirnl one ; the ^mit tendency uf tbc aiilis of ma^jnesin to fomi 
cjyf^tnU with the solt^ of tJie alkallefi» mny probably in aonie mea- 
sure impede tbcir free Hulutton and reaurption- 

Heracliua found 12'1>J; of phonpliate uf magnesia, uiid '2$'^^ of 
pbo«phale of lime in the aih of the eicremenu, after (lie use of 
rnjvnw bread and a little animal food, Fleitinannt found diat, after 
the xuwr for some days, of n dic:t cf^nxiatinK uf mure animal ttiati 
ve^etflble fijc>d, the cxcrementa yielded an luJi contaiutiig iO^ffl^ of 
magnesia. 

The common iiile*(tiiial eoncrretiomi of horMf oonaist allOOIt en- 
tirely of pliosphult:* uf ruogiieHin njid nmrnoniaif wltll fragnienta cf 
atmn, 9tc.; in a eoneretioti of tJiia aort, Simont found 6 If; of 
phosphate of mag;tie»n, but no mII of time, 

PbyniciiinH bavf pa;d mueb vlt^nlion to the cryatala of phos- 
phate of maj^ueun and a&imovia, which are very atrikin^ly «een 
in lypbotis stools. Altboui(h the^e [:ry!cial<t are ofteti enough tu be 

I t fujia. Aai.H UJ, 1(1, r*,aaK 
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f iiLiid in Uu* fmt^en ui othpc dUcnite^, it moKt \tt grnntnl iluC tl>eir 
CiccurrciKXf i% Uy da lli<* tiiimL fruqufrnlly to bi^nnbtvij in allium iiml 
typbiti ; indeed, >C U well known thot Uic ulrcratcd palchoji *i( the 
iiiCtfittin^fLrc Liaunllr thickly otvddod ttitli minuu CTT^IikU of xhim 
niiluro, 

PliOHphntv «f TDA^rKm ix alimys finund in tlic uriiirof man uut 
uf cttmivonjua niiijDiiU, and its presence bi nrndcrcd vcr)- |M;rcep< 
tiUlv ivlicn ihc urine hccoincA alkaline, by the readiness nitti whicl 
it cry^tsilliM^a in cumt>inatioii wiUi ATnnii^uU, As we shall rvtum to 
tlUR «ul)jeot in die wecoad vulame^ U U aqfUcicnt to vbotcrve \n Um 
[;rir.si;iit jfliiLn-.. llijil thv%c i^ryvUiU nre alwnp furmrd in tturmj 
urine wWn ulkaliire fL-i'mciitatLoci cuniinctiots. In arrioiui Icxiunftii 
of Uie bJaditcT or t!ic tpLiibl con)> we ofie^i bnd wliolc Aodiiaenia 
coiifcifttJng i>l these cry9t4dh Tlicse depobita Are, (or tli« dmmK 
pftji,viilt«^r ^I'void ofeolour, ur cf b dirty uiiiti; Unt. In ft apo- 
cini^ii of tlialieiEe urine, I mict fuund a ^iHteninj^ wliife iiediiTienc, 
CuiLdiBLin^ t-ntirrly of tlicne cr)»tala, Aitd tiut ciHitoimiix & trM» dC 
liiDC< trinnry caiculi^ conaittiiig of puru pliuaphnie of magncsiaf 
are very nurCi nltikou>[ii more eomtuon t^uii tl%t/im6k (ndeuh u-hicJi 
ftre compovcd of n jai£Li.kru <iK pliuvphuu; of Uine ^ith pliiMplMite of 
ninmuiiiit nrtd tnt^neuiu. 



I'LUtilU&B or CALCiUH. 

It is only in very Euinuto quuntitics that Uiia budycccuraia tlne 
utiiitkui ur};aiiitEn ; it is, however, ftO )ri1«f;ral a pari of tlw cfiftttktl ol 
tlie ie^?lli, tliiii w^ are Inclines! to ftacTihe to its prewn« (« least i»^ 
pnrE) the ^HilUh and Urn i^tnuirdiimry lurdiieaa of that rohaUneBk 
Thr prrifiiioc- of auittU quanutitr« of Hu{>nde of cakUuD bu besft, 
Jctcrmmotl with certmnty in the bones oT aimoet ftU uiiowhaj 
More Auohdc of odcitun has l>cca found in the Utelelont of fesdl 
animaU thun \n ihoic of our ovrn time ; htn] it It worthy of nodce^ 
ihnL iminiui t>unB:s iuund lit Puinjx'ii, eoi]t4Ui>» lureordiii^ to Liebig,* 
more duortJe ufcdciunj liiat recent iiunaiu) boDCS. 

Ikrxcbust found CI? of Huuride of edcium in tb« dentiiw «ihI 
3'tfi! in the eiiMuel ul n trnvi's toothy while the dentine and tlie 
coainel »f that of an ox contained resjteetivdy A'69*j and >i; of 
this coiutitnenU MarrhnndJ foand !£ in the frmar of a ixma 
oj^e^d 30 yt^n, and HcintE^, 2'05t. 

* Orgu> Cb. auf AtfrirtillKT u- Tlir-Ul. tmgcw^mAet^ t8«0, (». IWL 
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B»ch Middlcton* aiicl roii Dilimt Imvc verjf carefully anutyscd 
tiie bono of vnriuLii classes of aniiuala^ and have rccogniAcd the 
pretencHf of fiuoridc of onlcinnj not only in the bones of iho mun* 
malln, [jut also in ihoie of birds, Ashes, on4 wpiilp*, and e^'en in 
lJk« :(W]]h ikf thv- niollusoi. Middleton's Assertion that tho; banes of 
ft 6^ montW foctub runlaiii ha imKrh lliioniLv <jf colciuai na Uiom; of 
ui adidt, uiUBt be rt-uunicd u duubtful, till coufirmed bx further 
^xpuriiRcnU. 

FJuorid« of caleium vru first diacovered in fossil ivory by 
Mitrii'hiniJ ; it hss since been fotiad in all fossil boiwi hy Proust^^ 
FuuKrt>y and Vauquclin|)> Clievrculf, Bnindes**, Bergemaiui't'tr 
Marchniid, von Bibnu Middlclon, and ijthers. Lciaaaigiielt found 
un mucU tot 15^ in lUa teeth of an AnoploUkcniun* and I^^ found 
16^ in the outer portion of one of the ribs of the llydr»Tehos> 

[The presence of l^iionne in blood nnd milk hss been cle^Hy 
demonstrated by Dr- ti«crge Wi]Bon{|]|r e. b. 9-3 

In regiud ta the origin of the fluoride of cnlcium we cannot 
doubt tbnt the small quaikbucs found in the ai^imal body may be 
«a>ily conveyed into the tystem with tbe food; wo need only 
renientb^r that mr^ny mineral waters contain traces of fiuoridet^ 
and tJiat plikuu Tuki- up n Little lliiunde of calduin frun; nnrTaoeotin 
Kiils. 

Fluondc of calcium vm detected by Borxdius in the CnrUbad 
water, and h;i? bean found bt other minertd watcrsi murt'oTor. 
^rtiiiciiklly prepared lluoiide of ealciuni ia by no nieaus perfectly 
i[i&uliiT>1e in tltvlilled wiitrr. [^Aci.'tirfluig to WiUon Ifi lluid ount^ev, 
or 7tKXl i^miiK [jf ttiiipr *it flu ' F, iliMidtr O-^^ of a grain of fluor 
apar- o. c. D.J 

^^ hether the Ursu qountittes ot tlaundc of calcium v-h»cih Jiav« 
been found in foi>U bones are Koleiy du4^ to inliUration from 
without, must remain ior the prcsmt mtdecaded. 



t A. (i«ht. J. M. a, & oo t it. OtbL 3. m. - & m^ 
% ii.tMX.x ud.ft&tn. 

II Auu- lI.CIubi, T,fi7<|k3l, 

•• 8ch»ciffl-. Jt*<i™. iw- aa, s 606. 

n Jirtjm. d» Pliitni]. r. 7. |w l> 

^ (.Wm, Ub«f don Hjflnrdw», Df«d. ISlN. 

II VAitu Hvm Phil. Juurii> O^i, 19M, 
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As (he skeleton of the vertelnnite aTUnmlA chie6j owo ila 
KardneM to tl>c phovphat^ of time wfiich it eontaJTi^ aiHl the ihtsU 
of ttie invcrtcbmte aniinals to the earbonatc of lime, so Uic stupids 
of the lovF<-3ii <r\a%xc* of Animftl^ hit r^nd«red turd nnd firm by con- 
tAining n t^irgr (jUAntily <if Mlicfi. ThU )vttMtnno«r ii «o ihieklv 
deponitcd in these organs that neither deeoEiipoaiilon nor litdiirra^ 
tion cfin destroy their f^irm; hcnec it i* that deposits of foiaU iiifu- 
loria are %o often diieorercd. 

Siliea for tlic roo»t part occurs only as an incidental coiutitiMnt 
of till' jiiui-s and tNnni?! iif the higher rliimiP» nf nninuiU; fjnnip- 
Dcsan?^^ lifiSr hc»rcFcr, shown by numerous r-xpcnmcnt^ that this 
body forma an int^ral consttttient of /M/Aer# and of /utir^ 

Small quantitJOs of »lic8 have also been found in tli« bloodp in 
tbo whito of eg^, in the hile, in uTine> and id the aolid «zerMMttl^ 
ftnd ooCMionnlly in (-rrtftin inorbid eonrrrtinnn. 

Tlje Uariiitait nip the rnost remhrkdhle 4>f nil the irFi 
relation to the quantity of Ailica which they contain; their 
equally rcfiist. the action of tire and of acids. We are indebted to 
Khrenbei^ for our 6rat accurate knowled^ on this subj^et, and 
for tt»e diaeovery of fossil infuvoria in flint, mnuntajn meal^ ftc- 

Hennvher^fJ wt well ta Gorup-Desanes, has determined th« 
quantity uf nUica in feaUKrs; the latter, howcrer, has fully inTcati* 
{^ted the piubject In all tta bearings, and extends his enquirf to tho 
determination of the influence exercised by specie*, age. food, and 
other eireumstAneea on the deposition of siUca in iii« firJithcT«< 

OoTup ^rierally found froan O'll Io2'474of ailicxin tliefeatliera 
of diflerent birUn. and from 69 tu Cj-(K of silica in the aah. Hie 
but-named quantity, wbidi was the largcat he crcr found, txxnrt^d 
in th« feathers of i'ert^ eiaerea* but the feathefacf SMHr/tfmmrtf, 
GaUut chm^ttiTMf aiid Ccrvut fruffiUyw/, yielded aslveavery rich in 
silica. The featlien of granivorous birdfi ccmtained from 1*09 to 
5*7 tS of ailica (and Uiedr aab yielded from 5S-5 to 50|) \ tbc fea- 
thers of birds liriiis (>n fi&h and uquatic plants cocitaiiicd on mn 
avera^O'S^j, and their a^h lOS^ of sihca; those of birds living on 
desh and tnaeeCs yielded, at a mean, O^IJ, and tbeir aab ?7J ; uxl 

* Ann, 4. (li. u. Plurm. Ihl. as^ H. 32I-M3. 
t AsuL. d. Ch, li, FUna. IM. »1, K U6*4|. 
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ttiosv- [if htnlK living un in^^rts and berrin 0'7-H^ '^"il thnr aiih 
27{- Gonip Uiwnllyfnanil about twice rw mucli mIich in thcfeathcni 
of old nmiDAls wt in thoHC of the young of the tinmc ipccicn- 

In newly grown or youn^ feathers only Lrni-cs of ailiuu wens 
often to ba found. In die pinions of the first order there was 
twk-A' ns inmrh nilicji a» in tht liul-frjithrrTi of tlic- leL^uiifl ur<l4?r; 
mid in tijc tail and lirctut-featlicfK Lticrc iru little mure tlmnin the 
pinions of tbe second order. 

BcrieUiis found uo silica in the bones or ietth of moni Pour* 
croy arid Viiuquelin* liMve, however, founJ it in the Ijone* of chil- 
dren, iiiifl Mhrchand'f in lliowe fif ^f^itairtt camuMevA; it h:iH ulao 
frequently been found in fusnil Irtfiies. 

f^ilitTH hai ]j(<en found by Clierrr'n!] in nhra^pV wonf» nnd by 
Vftuquclinf, and more recently by I^r||, in the Human hair, 
(lorap htu enterccl %'Cry fully into thli pnrt of tite enquiry regard- 
ing the occurrence of ttlieti. In brown human Iiair be found 
0"2«A erf *<iUc:t, the a»h yielding 13'99j, wMle in tlir hjiir an*! wool 
<»f viiridUK imimnlK he fuund Kunn-LimcM ruii^er umrv ntid Mimrtimf^ 
rAthcr \^jt% of this substnmv. The quantity of nlicn in the bur 
nppciirs to be albigetlier independent of the nuturc of the food. 

Ai silica ncours so cnnKtajttly in the aninml organiftm, it might 
naturnTly be expected'that we nhould find tt in the Moo^/, and 
a-vpreiiilly in tlmt nf birdv^ Milhiri^ fnuml it in bmnun hlond; 
Wcher** f^und that it nnujunled to 0"19;;, in the ash of ojt-blood, 
and in hens* blood HcnnebcrR+t found 0*96g-, 

Poleoktt found 705^; in the o^h of the wftife of^tj^; ailiea baa 
aho been found in tbe bite^ wWrie, and iolid ercr^mtnes. Weiden* 
buAdiJ$fuiiudO'JG£ in thetiith uf m-hile; PterHdj|||| and Bleji[l de- 
tected it in ^all-stonc), and Mit*cheriieh**^ found atraceof itin the 
tiuliva- BcTBcliustfl' was ilic first who dincovercd traces of it in 

• Aun- dp Clum. T- 7^. ?■ *ftl. 

t Lvbrb. d. pbf A, Gil f<,irj. 

t Compt. nn4. V. 10, p. CSV. 

9 Ann. de rhijn. T. All. p. 41, 

U Ann. d. Chn u. rhiirm, 1M. U, S. IJt. 

I Journ. do PliArm. 3 Utt. 'i\ 1% pp, iW-AR. 

•• TokKp Amjih l3d.7rt,H, M7. 

tt f»r <it. 

U rogg. Ann. fid. 7". 8^ 300 

K ibM. », aw. 

Ill KiuLn. Afdi. m.tt,tLSKiO. 
%^ Joam. f. |.r. Ui. Bd. I, R U^ 

••* Poifi- AiKu Hcl. jn.s.a^. 

ttt Ix^tirh. H. t'hoDi. 114. 9, 8l 4S3, 
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ham*A uHnc; Fldtnunii* has since kmtd it in Uj« uh of iliv 
msubt ud FoQfcroTftnd V^ii^neluit, u wdl » de Kooinck oiull 
Wmcrl in luiuuy OLlouti. Lt need cwue bo woimSct that ftiScai 
Is often femnd fai the oont<nu of the intttdner, » it b vidsif « 
clnOrilKitcit Utrangbmit tlv rtfybdje IdngikHQ. 

TliAt tbe qvftotitf of lahem occmmn^ iu the uioisl orgaftismi 
C9»cntiaU)r depends on tbe greafeer or lewr quaniity of sifics in 
food, ftnd CDiu«quiniUy, that the orijBiiti of this body mut be prin^ 
capolly referred to regetnbk food «nd itbceotu water (and further, 
prrha|M, in l\tt r^vtt. of binLt^ 1o ihtt utaitl wh;rh thef tTiillnv.l \% 
rmdrnd Ku^riratly evident frooi tho nperimrntii of Gorup- 
Bcaanci, if, uuloc4, nny dcmomtntioD of the fact wvrc required. 

PUota contain far more vtica tban vraa fonncrly woppoesd t, 
in tlic E^uifrtaet^t for uutanco, the ash otal oontsins 971^1 
The 1mm method of eiliUnting iti pc o eXCT in rite seeds 
of t\m gnsse*, ia hj mobtcning then with a little nitric 
acid before ioctncratiiif thcmi in tfaia mannCTf sad irilh the 
aid of the mieroaoopc we ma^, accon^ng to Schaitt, f«oo^ki* tho 
pwsenoe of tbia embManc^, not only in the hnska bos alw> in tbe 
ovBjiaaof many of ihe moaocoqAldoni. Henoe»iti9obvkKu»thaS, 
ve iDiat reoaTe silica tjtto th« spAent vritii the limd ; ve can tiiiis 
readily onderstarLd liow it vaa thai, after tbe use uf Tye-bread, Ber^ 
acliubf found t-01$g in the soUdeaerements, and why U i* th:u tfao 
dun;- uf the herintons (vhoso food OOnstStS of thoH parU uf [>laiit» 
which are nchert in silica,) eontaint to iaj^ a qunniitT of Utii lol^ 
■tancc In the d«Tii? of ihe cuw. Zierif| found V4 J, in that of llw? 
itbee]!^ ^^0%, ami in ili:U <if llie LunK?, -i-ftf . Ilenre, lav^ <|iitLntit)i<a 
of silica are often found in the intcaitnal concretioni of litfrfatrofons 
animals. 
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HrnaocHi^nic Ann, 

A*> ire are ronHnoed by the rraaon^ givrn in p, 93, llial bctie 
ttad in the oacntia] frrc acid of the gaatrio jwce, srt need devote 

* rofj. Ann. Ikt-Te^Kua. 

t djit <3» I'uniDWB*. Ctdm, T. Ilk 

I K«iU; Aifli- Bd. ^ 9. fTS. 
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's|i«cijil consiJerutioD to thin ftCJd. It ift aiillioiont to rcmiiul 
our readers, ttiM^ acccrdii^ to our experimcrxtn,* Uctk ticitJ cusx he 
replaced by iiu oilier addp fixoept liydruchlorii- Held, iu tlie ^rocou 

i>r djgjeatauji. 



Hydrofluoric Acid. 



Brtjgtiatfllit hclievod th&t he bad discovered tht existence of 
tliu ttcid 11] tlic j^JLatrir juite cf htrdnt when he found lljni picetv-i ttl 
ri^atc uEid rock-crystul^ uhicli be introduced by ntoxTiaof iubc« into 
ttkoettonwche of common fowls and turkcy^i were ^stinctly corroded, 
ivnd had tost from V2 to 14 i;T&.is\h to n-^ighi^ or tticir removal %fter 
ten dftVH ; and Trexiranusl idso believed ihar., wh'^n the mntenia of 
the intcstinnl canal of fo^ln wertr dl^&tcd in por\:c]iun Tc»c1b, the 

In reference to the i^nialL quantitii^ nf thU acid whicli might 
punilhly occur in the gsutric lind intestinal juitM>x of Uine: animals. 
It w cert^nly tliH^eult to demonstrntr it« nh^rnce in an nnquea* 
tionable manner; but aa tbeoietical refi^ona il» vrt\\ ta direct eitpc- 
rimcnta arc opposed to UrugnateUiN view, wc miiy, at ell cvcnt«, 
\vith great prob&bdity* (utHiune the iioti-cieeurren[;u ef thj» acid. 
Tiedemann and OnieUn,^ dii^eatcd tlie f^trlc juice of a duck for 
21 honrs in a plntimim cnidhle. which was rovrrrd with a piece of 
glass ha^-ing a coaling of wa,v throcji^h whiL-h a few line* were dmwn ; 
they could, howcvcT^ detcet no corroaion on the gWs, 1 
plaecd tho chyle of n duek \phich had just been killed, in a 
pintinum cradblc, troiil<.'d the ma«s with a lilUe sulphuric 
acid, and covered tlie cruc4ble with a wateh-gUisa eoated T*"lth 
wax exeepl at (lit- c^enlm (Uie inr^rior oinvrx part) M'berc its 
aur&icc wai barr and exposed; at the ti^min-aliim of the experi- 
mcnti 1 could not find the alifEhteat corroaion on the wateh-j^laaft. 
Further, I saturated with {Wtuali the thxid obtained by waihinf; the 
coiitentK of the crop and stotnach of two torkeys with water, evft- 
ponted it to drynesi: nnd bnrned the reftidcie: the lah wa* then 
caicfutly trrnled with HulpKuric acid in a pintinum cmcible, in the 
manner already deicribrd. hut here alno no trace of hydrofluoric 
acid wu^ obtained H 

If theate exjNsrinienU are not nuflieiently iCiingent to oveitbrww 

' Bin d. Ir- tachv Urn. il- Wim. t. l^f^g laA9^ 
+ Crcll^ Ann. HUT* M. I, &. 930. 
I fllntfiglf . Dd. 4,8,36}. 
4 VtfrdBUupp Bd. f,» ]». 
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the ol»«rvatioDa c4 Brugnatelli, they ftl all erertt* serve to expUin 
hoT it u-av thu Bmgiwtelti mud Trevtnnns vere led to adopt tfaU 
v\fw. fot It is very pouiMe that, at vre alvavA find rituII pebbl«t 
and kand Itj i\ie aluiuudu uf liieae Aniiuib, a pofdy mecliuiii 
attrition of the final gnnulca of aand may Kave appttrcDtly cor- 
rodcfl th« pi«<<ea of agata %nd rock-oryuad durinf; their lonj- cojoarn 
m the ctomachr and thui haiw o^eawioned tbeir locf of wei^bL 
MurftiTcr, 1 have np^vr Kcon ablr to detect any decided comjaicMij 
tif the |>ebb]v« wbicb we find lu the atofuachs cf docka and ftnHnw 
It would b« atrmngc if nature had bcfe tint ordun^d the aecretion of 
hydroQuoric aind, in onlcr thnt it riioold imm^fiitelv af^n dti 
pear through ibe action of the i:iliceooapebblM«hicli&n^awaUi 
br birdi. Should itot the liTdroAuonc acid, if it wrre preaeiit, 
mpel other a«:idii from the salt» ront^ined in Lht gutxie juke? 



Cl1L0Blt>K Of SODiim. 

In ^TiKWt rvery portioti of the earth's iinrfa<oe mt find thi« body 
(a all psrta of the aniica] on^nihin ; and it ia uot a mere indiietitid 
constituent conveyed into the Hy^tem with the food and dnnk, bat 
it b appb#d to definite, &kthoui;h hijflily varioua enda. 

The importanere of t^hlcride of sodium in th« meumotphoda 
One animal tiwues it illu&lrated by the fet that it idtray* fxtna the 
IftrGiteat ptui uf ihc sHduhle c»iutitiieiil« uf tlie K^h uf all atiimnl 
aubstancca. U is^ery coiiaUtiUy utivcialed with ceiteiii ftuhnal 
mattenh and c»sciitially in^uencca their chemical and phyuc^ |kro- 
peitieai ihua idbuineii in part ovm its solubility to tbf ddoridc of 
Hodium contained in It, and the difference* which (I pre»i'ivt-H in 
cxiuguhtlirt^ aiv in part dc^peudeiit on tlic {jiuniLily of tlii^ Wl that ia 
pieaenL Oilonde of aodium dUaol^^ea pure Gwciiii and baa a sati- 
giilar power of impeding the craguljojon of tiic tibnn uf the blood. 
If it 11 imponible to pn>ve that chloride of mkIiuiu forma de&iut« 
chcfnical compounds with these bodica, tbc fbllowiBjc eonnderatMHM 
At all cventfl tender aacb a vit^w prubfthje ;— imniely, the liAwneg 
thi« udl t*Kvrtii^ on tfitf nbovr oAmod prolein-compouodt, tilt 
analogy of the Cf>iiipaund nf rhlnride of Hoitiuw and ^ucoae, and 
finally the iinpo«<ibibt,y, liy mere waahing, of |>erfect]y tepanOiiig 
ftomc of the protein coiDpouudt from the chloride of aodiom. 

We would e^pecuUy refer the reader to the relation of nlljumen 
tOH-arda aalu, deacnbed in p. 33$. 

In aecordanoe with th«ae htiM we find ihit ihir rhlnniln of 
aodiuin, like other importani roinlituenU of tlic animal body* i> 
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not merely constand^ present, but oXvj thai it it o<»i)1»B*d in tole- 
rably definiu proportions in the different oonstitaent parts. For 
It is an CJ^Ubllihcd law, lliat llie tlifTeretit animal lluiiK nWays 
«tnv€ to Attain n «iniUar cbcnncal cousuiuljoii. TLIa Uw, tj which 
%PC mu^t ^ubncqucntiy recur more in detail, iiicludcn the protcin- 
ct^npoundsj which, if they are taken in ex<»^)i, eertninlr ttre dc^c^ini- 
poiicd in the ordinnry manner^ but nrpeliminAtod a« mjiklly u» [los- 
iiiil>lr by thu kidneys nnthr the form of urea itnd uric ncid- 

The chloride of sodium in normsl hnnuui blood stands in a 
tolcmbly constant mtio to its other soluble eon^tituenU, the limitinic 
ratios bping 3 • I and '2'4 : L. Bt-rzelius* Taund ti part* in 1000 uf 
theserumnf humnn blnod, and Vlarrrit fi'fl «n KXX) pari^ uf blotx), 
whieb ctjirenpnnds tn nbnnt. 5\'p in 1000i»f Hprum; Nfisnet ublaineii 
from 4 to 5 parti of rhUiride of Kodium from lOO^of bliiud, Dctii;i$ 
from 3*537 to 3'GCS pnnn, and liccqucrct and llod^cr{| iunn 2'J to 
4*3 ptirt«; Hie moan of 11 analyieRof men'* blood yielding 3'l, and 
cf 8 nnnlyxi^H rrf wnm«n'« htnod 3"* pnrU, Ir JOOO parts of my own 
hltmd \t\ ft nomiftl nUilv. I fcmitd 4-l-lfi pari* uf rhloridc uf Hudiuni, 
and aflcr the u;ve of very salt food, which caused inteuAi^ thlnt, it 
amounted to I'H^^ on hour after taking two ounce* of suit, and 
having in th& interval drank ub'juttwo quarts of water, the quantity 
WSU4-18L. Hence it seemR to follow that the an imnl organism not 
<mly rtniuvi^K firreigit KuTMUnit-it with eictnvirdtnHry rapidity, but 
thot even useful auh^tances, if ihcy are in cjtcess, tire a» rapidlf as 
possible eliminivtcd* 

The amount of sott in the blood undergoes i^reat fluctuations 
ftB.ffiffereni dlseuses ; thus Naa»e11 oiid Scherer** found that tlicre 
wd.!t a diutiuution uf the chluridu tif suditim in inllaunniitury blood ; 
0'ShbUf;[iC3Hyi Ittyer, and Mulder ob*crved tliia strlkinKly in 
chokni Nfta»e ftlso obserred it in Uio blood cf a diabetic patient, 
LdCaitU in ease« of JAundice, and Jermings and Simon in chlorotlo 
patients: no aLigmrniAtion of the salt in the blood has been noticed 
by Fremy iu sca-acurvy and by Na^ae in the rot in sheep. My 
cxpennienU have left it very doubtful whctticr the aoila of the 
blood are diniioished iu tuberculosis, since it ia not often Uiat we 
can obtain the blood of tuberculous patients, except when sonse 

* Lahrlf, J.Olivm. Bd,9,S. Sfi. 

t hlodico-Chit. 1>iUL& Vol. t, p. 17a 

t GndvOrtcrbveli 4. PhTviol. Di, 1, 8* IG?. 

f Joonu^Clilai.in^. T. 4^p^llL 

fl Gbj. n\M. Ia44. Nf^-IS^ 

% Efud Dim. 1830, ^ Sa?. 

*" JlBiWT^ AnJi. Ih!. 10. 



4A2 StCQVn CLASS or MI^EUL COV^m-'CXTS. ^^^1 

iiril«Niinfttory ^n&clc gives ocmsioa for ^w fthstrartkiii of blood. 
We shnJl ret^im to tWn tiibjert more fully tn iho srcoad mlaBM, 
wiien €oiLfti(l«nii£ "TJj* Blood." 

Etco if the ircll known ftctioD of chtotidc of iodhtn ort the 
cmIout of tbe blon^l be eoiiretf dependent on n«ebuiioil reUiiont, 
the occnrrencie of klnooat constvit quantities of this talc in fhe 
binod during hcaltJ), nnd its contiderabk r«riMt»jiki in different 
dlwawsj and, furti^er, iu rhetuiod action on hi«ti^en«tte vfth- 
st&nccfli indicotc thm in all firobabUitir it takn nome definite che- 
mical part in the netamorpboeifl of the blood- HoFmann* btbenes 
that it tncmiNCtt the cspncitr of tbe comiitacnea of th« blood Hor 
oiidation, •rhi^ Imiwcixt, ri^quim proof. 

fierzclius vas formcfly of opinion that the qoantity of >lbtUDCO 
CODtAtnf^ in the scrum of the blood might be tbe cnuac irhy the 
btood-pigmetit u'licb i« %f> readil^r soluble in pure yr^iar did not 
(lluolro in tht? teram, bvt Job. Mijllcr baft iihovn tW the capmdcs 
iif thi! hlo(Kl*4Xjrpui<:!ca diHolre, if thcj arr brought in eontJM?t 
vnOi ttn a<^u(otiH nnd not too dilute nolutinn uf albumen j if, how- 
evtTj wc treat the albumen with a little water conraminj; only 1 ;; of 
ctiluhde of ^dium, tbe corynitclet rciniun undi^n^. wbereai Ihey 
are iliMtriiyed by a jiure Holutiini of wntt riiniiiDinj no nlbumen. 

Wi^ niiali tind. at luiziK- Irn^tlv of Uir nmir uf actain of dilnfide 
*A *odiuiTi and vanoua otiicr liodio on the red c<^o'iir of the htood, 
in the seeond ^<o1um«. It in here KuHicLeni to ivfoaHc that Sohefcr> 
experijtieiiu have <!lcar1y di'irionktrated that the bncht or dafk 
oulrnir of ibe blixxL prinrigxiJIjr de?|Ten<la on the form nf ttie hloDd-* 
mrimiieleSt vlticJj ^fC^i" ■■ rliirfly (Iepi^n<}rat on the ettdimmoiic 
relationi «xiiting between their e»Titent» and the mmwndin^ fluid- 
l\>r instance, li «re add modi mlt to blood, the oorpiMHea brcocnct 
cuntracted and biconcave ; it is to thii biconcave form that Seberer 
Dttributrft ifie brighter eolfrar of the blood. 

In tlwMH- lluidh itbiL'li are arcreirtij from thi* bloud and which 
coolaiii a biTffir i|iuniitr of cbkjride of aodmni than ihe fakod 
it«elf, aa, for inAtance, the HaliTix, jcrxitric ^ice, inBaoinaolOTy 
f^Kodaliontj pus, aod mocua, thU mXi donSUeti dhv^Jtargei Moma 
impiTrianC fitiic-lionv. We rl&inn no h^h imporiunrrr for it tn thv 
uiiva ; but if tliul lluld exerdnos a fuiirliunf tfir cbkmih- nf mdiuin 
i^rUljily takes p«rt therein, niitoe it? quantity excecdi that of all 
hd other oonatitueiit^ of the aalii-v* In the gastiie jutcc 
V4S find^ m addition to a little organic inaner, Maf«fly any- 
thinft but tnefalUe rhlondca. and elilefly ehloefde of vocbum. 

* m» Prvl*ia u. ■. <r, ». |». 



From the abundance in vfUich it cxiats both in the MUra and 
the p;EiBtrJc juk% we mi;;^ lio led to iitfor thnt it odsentiall^r P^- 
mnXcn iht^ solution of iU& foovl, aihI Uh future chnn^ca^ or at &II 
cvi-^nlJKj thnf. it coTitrit>iiips to impcilc nhnormal ckcompcMinohi 
find nietamorphoMkof tlic AjoJ' 

8cvcrtkl obscrvatioiiB w)uch 1 have made, tend to aIiow that tLic 
f Ticciw of suit cojii'cycd into the blood ia not merely enrricd off by 
till* kidncyfi with ih? greiitea potsihlo rapidity, hut aUo b^ otlier 
Hcirrrting or^Tin^ na the ^mlivary gl^rKl-^, tfir grtnirlr glnncU, Ac. 
^Vhllc tiic gtutric muLOiu iikCJiibraiLii of a do^ with a fi^tuluuB 
ppcning into the at'jmau.-hr secreted & jiiic«, wbcn the ?itoRi-'ich vfH9 
empty nod nrtiticinlly ^timulutcd, wbicli, According to Bloiidlott 
contained ITlSfil of chloride of sodiunij I ohlAincd st giistnc jmcft 
in n nimilnr mnnnrr from n dog into whotc jngulnr vein I hnd h:ilf 
an hour previously iJijectcd two ounces of a uuturutcd vjolutioii of 
uJt, which contused O'SB^Ai Tlic^ factb ate rendered more per- 
ceptible by u«ing either of the unalo;^ub taltd, l1ic iodide of eodiuni 
or of |x»tns«iunif iodide of potasttium^ wlieii injected irilotiic rdn«, 
iip|icnns with extreme rapidity in the storniich, alihoiigb I am n»t 
quit« rcftftiri whrtlicr thi^ la iloI hi n ^real ULeasuie dept^ndenl on 
itftvcry rapid prc^euoe hi the aulivn, mni on iu tindhig its wny 
into the Eftotnach through thotfliud; for I have convinced myaolf 
tliat tlie iodide of pota»«ium piuicn tVom the blood in larger quan* 
lily, find with mote rapidity, into the inlivu than lt«o the urine. If 
ive luke a few i^raiiiv of iiidide of poiuxKiuni in the fiirni of pillK, uid 
at once convinco [juTac1v(;n tliat no iodine is rctauicd in the buccal 
Aiiids wc can in the course of from 5 to lOminutca recognise iodine 
with eertairtty in the saUva, altliough it cannot he then dcte<tcd in 
Uie urine even if ive exaniine that fluid directly nfter iti jweri-iinii 
by tlie kidneya, as it drops froni ilie ureters. Dernanl*^ hia made 
Mmilai ohaervationa witii prusaiatc of potash, lactic acid, and 
other aubstancea; after injection into the Jugular vcina of adoj;, 
Ibey very rapidly appeared in thej^natric juiee. 

Enderliuf found CL 93;^ of the chloridcH of nidium aihI |iotas- 
sium in 100 |mrta of the mineral eon^tiiuenUi of esliva. 

Proutt found from 012J loOlSJof lliccliloridcofWium with 
a Uttic cliloride of potaadum in human gastric juice ; Braoonnot^» 

* Thto wnltfiiuo h la foGutt^ il» r^Ha. iai4^ 

* Ann. ^. til, II rhfljin, ftL fiO^ i*. Wl 
: riiil TniiiH. fur iR^.f^if^, 

t W 
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Ti«d«n&nn umi Gmdin^, unil Bcnrlius a^jvc ttt ataluig thai U»o 
gastric juic<fUTml] m thin unit. I found C'3l11 nf dJoTiitc or3Cidi4m 
in the fluid from ihecrop uf & duck vrhichfor t'l^Ut daj-B luJ been 
only fed witJi barley moiitlvaetl with distilled wai«r. 

Tltiit Liic^ clxloriilt? of sndium, ;ihil |itit' tiiei^lic chluruloi K^^^^*- 
niUy, which arc contained in the giwtric juice j conlrilMJlc at iJl lo 
Ihe solution of the hUtogoncticnubvtanccttia not f>roba1>l« ; for, not- 
witlntfliitlnij; some of my cftrftcr experiments wKi<^h icc'ined to kujv- 
port that Tjcw, more recent &nd more numcToui! cxprnmcMit haro 
cmmnrcd mf; tliitl any Afbl'ition of sidtj cither to nftiiinil or«all 
prcparf^ artilicini £iL>tric jiiicc, infAllihIy rctardii the ehhKgci nliicJi 
the ftrticlcs of ijitrt>^cnou» food uiwlcrgo. VVc mfty pre*anic that 
c definite quantity of t}ic inctnLlic chlorides exists in itoma form of 
che^nienl combination in ttic gastnc jtiie>c; this quantity twiti^ 
e^cactly Kufl^rirnt to hindrr nnynhnnrmul ilreumpcMitioti in th»l 
fluid, urilhnut checking iu dige^itivc power. 

In the exudations we ocrtninly Hi^d IcM ehJfiridG of aodian tbftti 
in the blood itself, but in relation to the fixed eonxtitueoU of lhc»e 
liquids, ihtu nalt ifl sWayi corLnidemhly tncren^cd. Tbo invoitifft- 
tioM3( nf Hriick(^l ard Elrnlr^ hn\-p prorr<1, n1nv»t liryond It dottb^ 
that tbiAnbuiuknt tninvud&tioi] of nuhiblc iialu ibronj^h tJic nil 
of ihc ronda ia dependent on a purely mechanical lelation. It it, 
howcTcr, not improbtble that tlit cidoridc of sodium cooperat^v in 
the iDdCamorphottia of the ^Jcudation | w« tind^ at leaat^ that pus and 
other exudationi in which oella become dovelopod, are very rich 
thh mk : and this ia etpccihlly the case vith mncoa, aa has becn^ 
shown by Nu>el|. Tlie fluid of cjuiocroua grovths alwftyn eontaina 
a large quantity of thia sail. Whether the chloride of aodiom 
part in the abnormal conTereion of the exudation into cells, in 
qiiettion that mutt be at pitscnt left undecided* We are ajj 
led u> ihe belief that every deposition of cAh U aeeompmned 
an increase tn the quiitility tif chloride of sodiuiu, iir tliut lliEa 
aalt orreau their development at a low sta^e. Wc find at 
IcMl that the cartiJa^efl^ whioli, in their perfectly dereioped sute 
alKJUnd in celh^ contain fur more chloride of sodittm titan oecura 
in other partaof tlie animal body. The cartili^noua bonev of tbf 

* VfnbiiuQg, tld. I, BuSi. 

* Hot. d. k. OidK Hm. ^. "QTm. tfti*, 
: CM|>tr^Wodnndi.1«ie,N(k>K 
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Icctut, before much plioaphntc of lime has l>ecn 4«|x>aite4l, contun 
&r more cfiloritlfi of so^fium Ui4ii fidiilt bonea; and ubi^ormftl 
ilep(]Etitioiiji of htmy matter conUin more of thU loilt than even tiic 
perinftii6»t (MirtilngcM, 

PrDinhpirx and Giigcrt* foUTid 4'S31 ^ ^f rJilnndi^ rif Nndtnm hi 
the Afth Qf the GO»Ui CArtilsgCH \t( h m>tTi a^ceI £!0 yOAn; 1 found 
irSdS*: of this 8a1t in the aah trf the WyikgcBl cartjlagcs of an 
adult female. From vanaua bonos I could only extract from 0'7 
to l*5j. The. ftjmnr of a sU-month^^' foslus which 1 examined 
rcmtainerl 10-13Kjafchlondcnf sodium, and awordiTig taVnlcntinf 
llie ciitTUfitiiig exudattao, d«poailed omaiid a carmua liliU^ con* 
toincd 13-7^. 

Nnsse-, taking the mean of tiro analyses, found that the cblorid* 
of sodium in tlio mucus of tha air-pas4ages atnounted to U'3Ht;;;, 
while tuTi com^rative ai^alyscA showed that it amounted to 0'l(>^ 
ifi the scrum of the Idood, and to V^G'j!. in tliat of pits, lleiiec iii 
Ihb respect pus a|iproxinnat«a elcscly to mucus, while tlic actoiu 
pOiTtions of blood and pus are ditFeivntly coiiitituled. 

In order to give a f;etiara] ri«w ref^rclihf; the oecurrenee of 
ehloride of sodium in the animal [IhtlIs^ I :tppend the follouing 
tahle, wliich k ba*ed, in R^rt^t meauure, »n mv own imulr&eN; 
c ATgnllica the amount of xalt hi 10D parU of the iIukI, & In 100 
parta of aotid TcaiLlue^ and c in 100 parts ofnah. 
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SECOND CU^ OF MINBHAL OONimTllRKTS. 

After thU gi^ncml virw nf tlio ort^iim^Kv nnrl uses of skit in t 
uniiDal Gcoiioiuyf it tn TinrJIy rcquiMtc U> alludt; to t1>e mourccft 
bom which the animnl hody receives its (hic smpply. Cblonite 
sodium is so gcncrftUy HJAtributed throuKht^ut nuturc, Ui^t th 
necessary quantily in coriv^yod into the argojiittm with tiiu ordinary 
food and mth ihr water. 

The habits nf civilJteLl life luivt; dcnitrd salt Ui tlir rank of 
|>ositivG ficccssftry, but we miLit by no mcuns conclude frum tJiU 
circrumsitanCG that the siftlt conttiined in ordtn&ry food i> not surti- 
cipnt for tho support of the nnimal functions. A iimple ctumpftrvtoii 
4)f the quantity uf unit cnntftint^d in the nnitnnl Wly, witli that 
which we nre ilaily taking with the Unxlf Rt once jihoirT* that wc 
use moie salt th&n ii ivqulsttc: and if, on the out hand, n^ sevcnl 
travcUcrH narrtLte, certain iiefcro tribes in the interior of Afnn 
cjcehftnge ^M-dnat for an equal weight of «a1t^ ai^d in want of 
hftve recourse to the moit disgusUng tnbst^tuifs ; we know, on 
other hand, that whnle races in the South Sea Klaiidi, and in 
SoLktIi AnK'flnt, ilouiiali without even the knowledge of tlua suit* 
8tanee> Furtlior, aa Licbig has shown, tempests tiirty salt from 
tlie ocean far trito the intcrioT, and thus supply the spring water 
with it. A gUnee at the result* of the analy^e^^ ef the ubee ol 
plants, is auiri4?ii'nt to show that the unrtnary arlides of n^eubln 
fuod are jjerfuctly Muflkieiit Ut supply the necesaar^' quanLitf uf «olb 
to the oidmal body. 
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CAIinOVATX OK SPDA. 

ThiA aalt not unfrcqucntly occujs in the aisli of barncd aoim 
matters, hut in moM efiAes it is merely the product ot %\te com- 
buHtion of eombinntions of soda witli organic auids or protan- 
GonijHiunils, Invi--xtignHonit deserrinf; of the gn^iUMt confidence 
prorc hoA'erer that mrbonate of soda, together with oUicr soda- 
eompouiicls, extsti in the blood and in the lymph. It is also COA- 
Uiredf toiiether with Ur^ i^uanticies of the carbonate of potaah 
and Ume, in the urine of herbivorous animals. 

n^lie rArlier obnerver^ a-innme^l tlie prr^encT <^ carbonate q( 
ftoda in the blood as a ronogniaed fact ; imd indeed it wk* laclicred to 
l«ke an active |>ar1 in iJie exerction of carbonic acid ; bal certain 
later inveatigatiuTis sccincd to leave it very doubtful whether 



CiKimSAlE OF soru. 



437 



alkaline car1>onikt6a exist iu the blood. Alkiilinc carbonates were 
nlu'nys fi>un<l In Ihe a^b of bloud^ (aa fr>r instance, by BeraeUoi| 
Miinrl, MitM'herlirb, Tiedeniuiin and Gm elm, and rntire rL*<.-(.'iitly 
by N^txAe^ MiinJi^imlf unil iiLlicr^O liU EfHli-rKii* mmtiuni^L'd Uiat 
bluo<i utctneratcd according to bin mcthuit, kft an &hU wlucb did 
nol yidd a tmcc of carbonic acid. He cxaniined Uie aah of the 
blood of men, oxen, iliccpi anJ hurcf^ t»i<l found tiint in addition 
to tlie ordinary clilcride* and sulpliatvs, the noluble hilIcs cotmsled 
HuMy of infijwir plutspliaif nf wiiU. Hr-nir li*? rum-ludt^s lli;it us 
no ULfbimatc^ cctn be foinid in the nah, it is altogether inipoi^Mbli; 
that any carbonated niknli can occur in the blowi. But it does 
not follow tlmt tl>e earlier olNicrvcr« were in ernir, when they 
fuurtd earboniite at «(>da in tfie blood, (Naxnc^, for inKtnncCj found 
tmm (K>fi l4i 0"fl>^^,, and Mflrrlinndl, 0"l2aj-,) for wt* can at pleaiiiro 
prepare a blood^aAb eitbcr «itb or i*fit1n>ut carbonntcA, nccoriling 
tt> the decree of beat aitd tbc method of incineratioTi we cmpluy. 
If wc heat commoTi phospbatc of soda (2NftO, 110, PO^) with 
carbnnat^ of soda, tho latter loses iU carbimic aoid, and as n 
re^vusnry ronwqiienee there is formed the tribasic phosphate uf 
soda; when d'tsWved in w^itt^r, tbis tTibasiephuHplnit^ of aodavc*ry 
rufiidly *djniirb» carbonic acid fmm tlir atjiupspbrrc, and bccom{.*a 
eonrrrtcd into carbonate and r (common) phosphate of loda. 
Ilenee tribaaic plKspltate of soda ennnot exist in the drcuUtiih^ 
bloodf kiTice tbU lluid conUltis «u6icient carbonic acid to anaoro 
Its ilecom]ioAtLian^ 

Afxuniing tbat c:ur]>oniite of itiida ciiiiU m ihn T>]iK]d-asbf thin 
by no otcatkA proTca tbat it is present in frcnb blood, fitr tbu lluid 
contnina htty and otlier or^nio aclda in eombinatton witb alkaliea, 
w'hidi on itjcincrat ion arc ei>nverted iaio carlKinai«. But if wo 
(\>ti!iid(!r tbat fnr*b bloixl always Im* an alkalint* reaction , and tbat, 
ill rcm-tctjucncc iif itA alwjiyii nontninrng cArbanit? aelil, caustic Aoda 
can no more occur in it tlian the above-mentioned tr;biL?ilc phos- 
pliale of soda^ tlda reaction can hardly be attributed to ony other 
budy than to carbonate of aoda; for the combinationB of Ibe fatty 
acids with ulkulies are contained in tb? blood iu far too aniall 
<Luaiititle« to account for the alkabne rmelion of tb.tt iluid, and 
tlic amuuiit uf carboTiittc prcaeiit in tbe aali. I^tb'ii;^ -vm tbc first 

* Anp. a. Clu U. riunn. tld. AO, S. £3. 

t llBodwOnnb. der l*li/iboli«. IU. I»S, ID?. 

t Ufailf. iL |<}iji«iot,tliani. K Ufl. 

f truidwurlCTlh (lor Chgn, lU. 1, S> 1V»1. 
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to r«m&rk that ilie curlioii&to of «o^n tnoMt be <rontained in Uw 
btood B» & lilcnrlKiiiatc* Nu frc-e ariJ can tw prest^nl with co/nnaoo^ 
rarboiiatc of aoda< Th« follciiving cxpcnmcnt fnTouni tW ricw of 
UiG |]rc«cncc of the bicoHionBtG : ifvrc prcctpttatc the acrum vi the 
bbnd mC\ nlroliol ftnd thoroughly wuh the predfitat« 
tliluuf ftpirit, t\w utliumrn »n iiidiiomtion Iniven no alkaline asli} IT' 
jjodii wt^rc chciitii^lty conibinctL viidi iilbamrji, llic mmIb iDnot be 
pa'cipitatcd with tho nlbumenf while noutml cnrbonjttcof aoda ani] 
iu|>ccuiliy tiko bicftrbunalo dissotre reaUtly in fipinL Oii puaii 
hydrogvn Uirtiugli tlii^ fluid frt^m wbit'h the clhunKMi has bem^ 
rvnicivc*il hy 1iltn\tiuTi, f^rlionii? acid n expeWtd ; fur its Magnus 
and RiJKu furjiierly prcive<], and &i Marchand* lion n;cvnlly agun 
Jemoii&trutcd. hydru;;e:i completely cxpcln the one 4toni uf cw^ 
honio aoiJ from t^v l>iciubofmtD ufaoOa, ca|iccLft]ly if th« icmpen- 
tiire be niified to 3&^ LJe1>L;{ «Ino adduces the relation of corromvo 
Mublimuto 111 the fluid friwd from Om nlbjmen hy spirit of vitiCr ta 
cvidriifc of tJic preoeiice <jf bicarbonate uf audit ; fur, oii tlm addt- 
tjtjn of corrosive aublimatc to this fluid, there is ito predpituCr^ 
but aft4!r some time thero Dra deposited broora c-r^fttAliof uxy- 
dilorido of tnert'ury, preoiBely aa would lia\^u occurred if Cbiareai^rnt 
liml hccri nddivl tii a iithition of bicarhr>imUrof iiuU. Uy meAm ol 
JL iturrcnt of pure bydrogm gna, itnd by tbc rcpcatrd it]>plicai>on of 
the air-puTup, 1 so thoroughly removed the carhmiic u-id frum 
frc3»hly wiuppod ox-f)l<iod, that u frcub !itn?«m of hydrogen j^^uiKd 
t)i rough tho blood no longer produced the fttigbtCBt turbidity tn 
baryt.i-wn1<T ; hy mntm of a iporitl coiitrivnnee^ so aa to exclude 
ihf! neccju of dm air, n little lu^lic acid wux fi^n^d into the blood 
by mc4Uk;« of the liydru(,-en k^ a>i*J thu btter wu agaiu paMod iii 
couMdcrable quantity thruuj;h tbe bloi;d ; iniinvdiAtcly kftcr thtt 
addition of the iic^tic auid to tlie bljud the barytn-watcr wiw nn* 
dertrd turliid by the currcut of hydrof^it. We ihuit obtain a proof 
that a etTrtain qumtUty of tlie earbiinic acid in tiie hloud rxisu in 
Gontbination with n hiaCt \n fulditioii to ttiat wliich can lie cAprlted 
bygoaea and extracted by the uir-purup. Hence tli^rc can no 
lopger be any doubt reganlinj^ the prvaeoco of oarWnatc of aoda 
In tho blood- I have founds taking the mean of ten etndnlly 
nindtirtrd qiuiitiutivri imalyHcst tijat ox-bUiud Lniiitiun-tO'liS:^^)^! 
ofdinary cjirbiinatc of lodn, after the expuUion of the free cmrbanic 
acid in the luauncr whieb hoa already been deacnbe^h 

* Jmm*. f fir. (ItfUi. Ikl. av tf . 300. 

t Ikr. a. k Mchv. au^ lb Wiw, Ul7» Ik M-lOfl 
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Naa»e* foUQcJ O'OSCJ of cirbgoite of s<kU in the Wmph or a 
ht^ne^ wliik Mnrcctt found 0*165^ in thi; Bcrum oF tlic bloods 
ThosL* who rei^ard tlic kiclncra ak meru percijUlor* oimot deny Uwj 
prrm>nce of nlkallTit c-'iH>cnat«s in the liltiud, s\n(^ the urine fut 
Icitfct of fiL-rTiivur«ti4 lu^imdU) cvhiItijiik u cuiisiili-niljltf utnuiint uf 
cnrlx)iiAl«s. Tlic |]iLnitiil kjiIiiu uf llit: lu»rac lii'mmcs lurbitl^ iu 
thcsAme mauncv ili limc-wftt^r, »ii cxpunurc Ui tUo air, with, how* 
cnr, tlijfl difference^ timt it almost immediately d^poaites the moat 
iHTniLtirul microaicupio crjAtiil* of cnrhonate of Ume. 

Licbj^uux TormrHyof (>|)iiii»n ihut tlit- ciirbuniite of nudu in the 
MiK>d ncUd nn extremely ini|inrlfLTii jtjirt in the |>^JCle^a of rtapirfttioni 
in shortt that it waa the fneftni by which iha carboric acid is con- 
voyed from ihe capilhriea intu tlic IdiiEn. 'I'lic Dxy;;fMJ niixyd witli 
t.bs blood in the lungt thvre divplAccx tlic cnrbunic &?ld as completely 
n* it u'liuld hti <*K|irl1i'(1 by u i?urivrit of iiivgi?n ur by<l(o^n fmtii 
iUaraicof cimibination ii; l)irjirbi)iLnte»f ^odiu A.i fur jl« our present 
knoH-k'djfc extend*, fio foebi arc at varionc^ with t)ii« view ; indeed* 
if the preACtLcutpl carbimut<^ oP t^odn in the blood be once f;ranted, 
no one can wonder thai il is converted to the bicarbtn«tle, and on 
the other Imnd, thnt it miis-t be dceompoH-il un coming in conUict 
H'itli other gA^c^ thAn carbonic: acid. B\it the question niLtumlly 
^iiig^oHls itself — Is tlic <{uauUty of cru'bonatc of iModa sufficient 
to serve as a nicans of transport for tbc whole of the cmrbonic 
aeid of the blood ? The following cnlculaiion »u{)pLie« the aniiwcr t 
MXtO tpimmeic of btood efttiuiu 1"628 grammtf* trf niHioiiAte of 
sodi^ which, Ut breuine converted into biiturlA^nntr mimt T.^ke uj} 
O'0J7 of n gramme of airbontc ticid ; hence O'CAj of a ^^nmmc of 
carbonic; ueid can be e?ctmcled from the blood by the air-pump, or 
rx|wlled by other uuse» ; thlv would luiiuuiit to 323 vc. acoordin^ 
lo volume ; If we nMUiny llml Uie ijittific ynivif y of the bluoft i% 
1*055, then 1000 vc* ot hitjod would eiiriUiu MS oc. uf culionje 
•rid, rnpnhle of bcmg removed by other g4ue« or by the air-pump, 
Mn^iui ha«, however, iueocedcd iu removing about 300 ee. of 
earbonic acid from ItKKJ cc^ of bloud by mcuna of hydrogen and a 
vacuum; a mcLbod by which n part ikf tfic cnrhoiiie nrhl muit 
nlwuyv rrmaii) in the hlood. 'Htv roincidem^ lu'TMrrn ihf. «mpi* 
ricol reauU and tbc ctilculaUon i> quite qa great u cqM be expected. 

It cannot be doubted thnt tbc cnrbonctle of soda m the bluuil 
terrcK oaaBolvvnt for tlic tibrii) n» well oa the uUmnieni Bird, 
Wm, however, nbuwn that the hicurbomae U one of the lieat 

t M«dioO- t;l»J. Turn*, \ul -r n. S]0, 
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solrcnUW ftl^iirticn. ll is vcU known that Inrgc qgaBtilksa of tlio 
alUnlinc carbon&ttrs havn tKc pmpcrty of iitipcdini; or nlto^bef 
prevcntifig Ihc coi^ulalion of llie (^brin. 

Finally, that ilic nlkali of iho btooti aUo rmitrihtit*^ to ralarBtA 
iIlc nciJa conveyed into tlic or^nUvn or funucJ niUtiri it, U tb« 
more |)robfti>lct Ijccausc nature scenes lo bnvc |>rovi(l<^d thut the 
ttlUaiiiic CJirboii&tca (KaII be ptx*duoed ns rapidlf &« poa^ble fnMQ 
ttie combinntiorift of polash &ud Hoda wilfa vogetablo M!ida. (See 

TIic origin of oirboiiatc of audit in tlti: antmaJ Iwdy m ao 
oli\iou^i from the preceding obacrvatloDA. tJmt it i> uiiucceMftrf tu 
filter furtJier into the sx^bjcct. 



ALKAtiNK Phosphatep. 

Important aa tKe alknliric phcrap1tat«s doulitleta nrc in tbe niet4ir- 
Lu^rpli^^in uf nikiiiial tiKflUi% wo arc unAbU; at prvsi-iit to state miMfb 
nritli certainty rt^^uding ^em< Before 1io«v hod ininxluoed bit 
ncvr mclWIi/ preparing and nnalyKingthen!t)u-<t<if m^iiir bmlies, 
it muHln Uuvf. Urrn mDiduilr-d from thtf almiiiknt ot^i-orrmrr i^ 
alkaline phosphates in the £L«hci of Animal lulntAifCcs, lliat tbc^e 
»ait3 pinycd an iniportAnt part in the Anim«l ccoaomy. TIus 
canclu»iLjn seemed cspocinUy lo he nupportcd by ibe ]i«cuUaf rela- 
tione of th^^ entnroting; impftcity of pbo«pboric acid, and by tli« 
metnmcrism (if thr phonpbatrj;. Kfir it in Jilmiul irlf-rvicli^nt tliat 
no KAlta uf any utber add eould be 4o usefully npplied tn the 
metamorpliosia of tissue, a* tliouc of phosphoric acid, which i:an 
form n^ulruL tUilla wtUi one, two, and thnx attima of Ixasc, acid 
wiiXn with one and two atoni», and likcwinc nrvcral baiic tahx. 
Mi>rrover il muat he recollri^tcd xhnt mnimon phoajilialr cif mimU 
iiiny cuiilnia iine ilUmii uf Iajml- Mulcr in place of one atom of fixed 
haftc> and thai by ita alkaliuily it may Acrre, Like free alkatica or 
Uicir carbonates, uit n solwrrit fur many animtl uib«tatie«ii ;— tliat 
it ha^ Uie property of yielding to the wehkeat addvj an, for invtanne, 
aric acid, tine of the im> atoms of lixed base, and of l>cing rfinrertcd 
itita mi mild ptioKphutf?; — find ItrihUy, tfial the urdifiary baaie pkuf, 
|>hate of auda (irith 3 uUmu uf fi.ieil Ikum] vicldn 1 atom of todll tiofi 
free carbonic acid, and thun i^ivca riao to ivo uruliiil salla ImhK vt 
which, li<m^vt;r, liavv an alkAlino TCnctioni oimI a *ironf; tolTcnl 
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liking aU ^080 circumstances into conBiderihtian^ end mote* 
oTur n?coltccting tlie importance of tEic earthy phD8|ilialea> ami 
f'spccuill)^ of thcAoini/tlaulistbncfricuiiUiDlii^phoaphoriis, vr mi^ht 
be cl»]>oicd to hcticvc the coticluaiuii jimtiticil, v)ui;l], it wtt^ 
«upf>09ied, miglit h% dr^wn from the ahumlaiic* with which 
jilkiilitic ]i|iu*i|)liiit(!« oc^ur in the n^h. Dtit, unrortiinntcly, Rovv^'x 
ijii|iriivcd jt[uly>c8 of Uie mineral con»liliiLNtU»cuurrl[rf* in aniinHl 
1)CHti«9 liavc deprived lu uf l]ic basis on which Ihia condunoa 
rvKtft. Tht? earlier a^h nriMyscs of tlic cTiffcrcnt aidmal juicft» cnn 
MO longer br fi'^artled a* affording cvidcnre of the import^noe of 
tht's.v. [ilknJiiie |)lii>4[di!Lic« t Inter find more pcrfeet atmlj-^esj in 
fu:o(>nJiinre wiili ltiw4i;-\ inellaKl, do nut eriiiblr uji Ut form n 
decided Dphiicin regarding Ihc occurrence of preri>rmcd alkaline 
pbuftpbales m the dlfTcrcnl animal duid*, f^r it i» not only the 
nlkaline j)Jtoipbntes e^mtnined ifi t}ie aqueouK extnet uf the csirt)o* 
naeeuuH r^^nidue iif atuma! hmliei wbw*b are to lie n'^rdi-d at |ift*- 
Ibnned in the Jtnlmnl Imdy, but aUo Qto^c. (;nntjuncd in the 
hyJrodilonc cxtrnet, which vrere retained in the miduc with pho^ 
|»hat0 of lime or of maj^esifk aa >nM>1cibic double nvlt« (Uo«e*J« 

We cannot d<>eide, in rcfereni^e to Llitve alkaline pbtiitpbcitea, 
vbetber prcviotiily to thdr comlniiini^ with lime or magnesia, ihey 
exixtj^l preformed aa basic alkaline plioaphateft, or raiher, &» Roae 
tbinki more pruliable^ on nlkidint^ rarhunatra ur cuEuhirmtEuii!! of 
alkaben with org&idc Vid4» ; furtbcrj It baa ncrcr been tjuitc a«:u* 
rntdy determined to what extent alkaline phoapbatea arc produced 
from phosphate uf ma^rtowia when dceon^pt^H^^cl by nlkabn? enrlw- 
nalcs. Hut putting out of vir-w ^11 Uicsc orirrrtAinti^s^ wc nhoidd 
not be too boaty iii drawing i-oneliuiuiu from the reaulta of >u<:li 
onalynca of the mineral consititucnta; for the principle a^acrtcd by 
lUvK that the mineral bodie-a which eannot he extracted by hydro^ 
ehloric add from the eaibonaeeouft reatdue of animal »ubatancca 
mit8t he regarded as fion*oxidi«ed, and as comhinationi of phoa* 
phunjtted rudicaU with uietaJar i^ at present unly an hj^jKitbea'tBf 
nhiiough a vcrj- jjrcjhahle one* Such art the rcvaora wbiiJx deter- 
ndne ua for the present to aupprcba any eonaidcntion of the part 
which the alkaline photiphatea may take In the ;cc^neral ruetaraor- 
phoMH of matter, or in inditridenl antin;it proce««ea> If hoirever, 
furllier invusttgatkns deiiiuiiatnitc^ with greuU^r irerLabty, the inuru 
aVMindaiit oocurrcnci: uf tlteae phoapliatca in the indiridiul aniinal 
juicea and in corUiin prckcease*. *>ur km>uled[^o of ihc pn>)>ertiea of 
pJioaphatti of soda, would rvudtly lead uh tu uudcrsUnd Jo wbat 
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majin^ die alktllne pkmphtus would Mrt iii Die dlf 

In order to ^re »(>rafl sort of |;e[tenJ Uca boir, according 
ttoAC'a analyses, tlic preformed ftlkiilinc pboopb&Ma Blioold 
in relation to the other miners] oonstitvienta, we hnw colkcted. in 
thv r^illowing ubie, the rv^ult* of tlie snalyses of aevcTnl aKiimilj 
iiihif1an<'c«, crjnductcd under Uosc'a ?iii)icriiilcnd«ice. 
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£tvii thcic iew numerical results prominr to xhrov mudi tj|{ht 
on tlio theory of tiic oieUEiiorphoaU of oniioul MjUinncfs, on the 
nfttaro af indlviduiLl Koo-cliffmieal procc^K^, i^o the di^iributioti of 
tlic |H>Liiii and the micb in tlir dilTcrvnt mniinLd lluul^ on ihe jv^iy- 
aiiolijgioal importsnc^' nf phunphornHf Kc Nolmlli^ttaiiditig iHc cuoti- 
denix vhich wc »fc juatifi^ in placing on the nc«ancjr uf tbeeo 
unalyites, wc Av^^id entering deeply ii>to the ctnidutiiond thAt mixbt 
he (IcJuc<h1 from tlti^m, for iLul^^peridcnlly oi tbc (rirvuinitAnce tbst 
%o fpvr nnnlyiett olTjrd iii compnrattvdy tittli* rneanii of ealAlilbb* 
iiTg theories and dcilnction-s wr kIiaH £ml !iLiEHci«nL ocrmun^ wbeii 
cotividrrin^ the iLnimal aul»tai)ccM nn^nei in the ftliove taUIci t<i 
revert to the data ftrtijrded by these experiments, eapeeiAlljr w our 
vWcrv:»lbni wotiM extend to too grekt m tei^tli. )f wo vere lo 
attempt to bnnginto tmuon, or to eAiuate as theydeeorvcv tbo 
uften tmilindktitr^ touIIa of tbc curlier amljaet^ 

Tbu.i, fi^r inntJiiicc--, in ibc coiuidcntiou uf the mottcular Us*iw 
ttnJ of tiic lluid mib witieh it U »fttuiated, we ^luU enter into tlie 
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beautiful vtcwn i^lilch Viehig, wHh his customary vktU, lias d«- 
vcloprd in his clAiuioil mcrnoir un thissubject. He litu thorepar* 
tkcuUrly (llnwtcd attviLii^jn tu tlic OifTcferit pruiiortinii^ in whit^b 
|KiUab ifcEi(i tadn^xi.H in the l>lot>[l nnd in the maitcuUr HuiJ; tliia 
\cry idipcrlaiit dit]crcik(»? i^ Icit^ marked in Ko4kC*9 tuuilystcs of Uic 
initicrnl conititut^ntit of boLli flnids, ami lakitig into cnnxidcTntion 
Iht iniportirici" of t.lic subject, it in vxcc^ingly iin?rMinry, in ardct 
chili xrc xhoiibi linTc u clear irouj^ht into tl>ctic n-lLtliiiiis, that wc 
.nlioald form n dcciairc opijtion rrgftrdia^ tlic value of the fucta in 
our pDKACaMim. 

A glEi[ii?« at the numerous nnnlyacA of tlic ash<Mi of planU, and 
<-«pi*rmUy tif tliinr schU, U ^iifKdcnt lo inHtaitc tht* Mntirer at tlic 
phiiHplmtett in the antm^d tmdy; tlie mipiiiijn diM^hnrgr <if phiK- 
pliat.» by IIlc urtnc need aaircdy cxcit« our woiidt^r, tn it 
inoludnsi buth thuHc vrhicli were coiitAincil profurmi^d in the FtNkd, 
and thoBu which ttre formed iluring ihe metamorpho^i* ot KxiintvX 
thftat^, ])y the oxidatbn at tiie pluMfkliareited orgnnic innttent cr 




TJib metal occur* in the &mira1 body, not only in very dif- 
ferent |>art4, but nl-rio \t\ diAVrent conditions; In the blood, as ve 
have already ^hotvn in our ubvif-rvallofis on hfflnialin, it ateiiis 
highly prubuTdt: ihut it exists, for the inoU part* in » noEk-c>3tidiFicd 
»tutc ; in the pkatnc juice it crista, according to BencUuat av a 
protnohloridej and in other f uidii aJt a phoRphate- 

Areordingro U'im^'e mcthi}d,lhi^ n»\\ ui L>K-bloQfl ocmraint 6^jt4g 
(jf pemnido of inin, that iif horecflcMh I'OOJj that of milk 0"4rKt 
Ihnt of the yolk of c^ LBS};, tW. oi the wbitc of c^ £'09$, that 
of the bdc '^y•2^ mid that of the f(ccc4 9-OtlJ^ Wc hftvc already 
noticed the presence of irom in hbck pigment in our remarks on 
inclnnin. Large ^Dmititien of iron aie RomclimcK fnuml in the 
i^Ufi nf giJl*atoiies, e^jM-rially of »uch as oinHJfi^th icily of pi}^ntcnt. 
There ftppcara to l>e no rclaboit between the colour of the hairj 
uiid the quAlUy i>f the iron which it contains. (Lrwr-*) 

Wc titc lLnfo^tu^at(^ly perfectly ignontnt regarding the «peeial 

u»eH (jf irnn in tht* aninial «-tonomy. In n^fercncfi to the iron tn tlie 

IdfXiil, u-c have alrrndy HC-cn (p. 50S) thnL it is iti ^jnn? uay con-* 

nccted with (he fmiction of the cot|>aac]en, but v<c know nutUin^ 

* AAa.4.t3Lii.l1urai. Bd. I^A »7. 
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furtliiT. But. %mceQw intMw vt t»\yKCMd\ni{tiHim)Ct ui Uie aninrnt 
buil^, wc (Uttinot u\>nder ut iu otx'urrcricc \o the loilk a»d in the 
c^. If vfc linJ ir<rti in the bile. iU occurrence Uiere n cawly 
cxiilmnoJ, if vie udopt thu view tfmt this AuitI i& for tlw hmmI |i«rt 
pnKluci^tl from lli*^ ili^sinietion ofilit* b1vo<l-4rorpufid««i 

Thr. fluid jmd Hi>lid aTltirl^ uf fiiud curiluiii su mudi ifOQ tfalit M 
pnttioii of tt in ftlu'ajrs tbrrmn ulT vitb Oie Milid citcnrocnla* 
Nature 1jb» providud tliAt tbt- uninial orgnni^m dImiII receive Uie 
neccewry qv&ntity of Uiis cs^c^nLial lutftol vrhb ovcry kind of food* 



TjIIBI> CtAttS OF Ml^VKitAL BoUICK. 



t^ulpl^atrn uit-iir tii iminL nf tlic aiiriiial lluiih, willi tht cxrep-'' 
tloTi ur tijc untie. In i,\lKincIy aiDall <iuAi)tilics ; iurd> indeed, in 
scvcnd, ns, ftir inbtuiiCQ. tbe niilk, ilie bile, und the gn*!Hc juice, 
they nrc nltogi>tber ubflciit. Tbey &re ii1iii> coitt^incd in coni|i&rA- 
Eivcly minule qu3iitttio*i in ibe bloiid. Ilence it mny Ik* eonclucliMl 
that tliene willx are of no eHSfnliu] M%e hi ibe mdirial iirgarmm ; 
ft vicvr wbicli la cuufirmcd liy tbe f^ct tliat ha s^jon u tiicy ara 
taken tutu the botty, Ihcy are el* rnjiidly am pos&iblo diminUedi 
pitbrr with the tiubd or the tlaid ciEerementa. Ofi the ntlxr band^ 
it ia nortliV of remtub^ ttiut \\ Bibr^* foiind conndenildc qiiaatitics 
of 8odu hi tlie Wi«t of reptiles nriil fishex. 

ncnseliitit mid 8imaiit fuund tm 9iu1|iba,teft in tbe milk, and 
Urftcoiinol^ und n?rxctiu:(II dno fmlcd to detect tljcm both in lh« 
gnstrie juioe, and in the bile of man and tho ox* 

If vre treat tJ]« dry n^iUue of tlie leram of the bloody milk, 
hiiiivn, bile, &<-., v'tlh H]>irttf till it cruwa tu eitrHL^l anjthmj ad<li* 
tinnal on bulling, and if we tlM*n i*ttxiict the i>iH»tuble reiidiMi willi 
MtttcTj iirccipitatc tJie nqucoux M'lution vrith a little taiiiiic acid* €Vfr 

t I^UfU. .Ic-r ( linn tM.:^^.iD^ 

» FrtupHtjiildi. H. J3- 

^ 11]., mL 

1 Jabr<*bcr. IkL ]a,8.3Tft. 
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por^U the tillered 6uu!, tgvun extract wtUi Hj>int« &nd dUaotvc the 
rcaulucin \vuUTjha;iqiic*i}U3*((>tLttji>TioTily scWom exhii/ila rtiiyimcofl 
of B\jj|j1mt«-q. Tliat aul|>hate of so(UUfrc<C}u«ni)y found «i'eti in coii- 
tittterablo qtuinlily in ifie wth of tlie^ uTiini^il fttuilit, aiul inJeed lliat 
ji. iiiuhl be found Uteu', in HufliriMUlly i-xplaiiitd by iUe rtrmaiks wc 
Jmvo aUcrady mndc fPganJiog the cKangcs whirJi iJic iniiicrQl cuiiali- 
tucnU oF aiiiniid Jsubcitancct undcr^^o on incincrntion. Tho bile 
prcsvnU one of tlie \iest cvampltjR of tlicsi> cliani;^^^ for lU fijdi ia 
veTy ridi in !(Ld|>liateSj wliiic «€ tud hardly dikx^uveru trace of ibein 
ill tike fn^li iluid. 

The frcquunt uae of tbo ^Ikhlmo nulphatCB m m«dtcinc migkt 
utmoiit leiLd to tlic [ircHumptiQn, tbat tlicKU -lolts wlceii conveyed 
into the evfctem witli tbe food, arc not dovoid of u« in ivlAtion to 
tbe physlulo^ioal futiLlbiix of the animal or^JiUm, and iii panku- 
lar ti> timt uf di^eatiun. When nn tho uiie hand wc uki: inUi 
conaidtratiun tiic change-i \w)ncli llie alknline siulpTLatca undergo Iti 
the proceas of dii^Lion, ond^ on the other, Uit occur to nco ofhip;hly 
eulp]kurcttedor|^aiiicsubFstai;e<'6 in thcfliiinid ors*iiien»,i;reat prob- 
ability «eems to attach lo ilib view, llie eij>erlenc<? of phyaiciaTiv, 
(ind direct physioiogioo-chT-niical i-j:|irnnki-iiLi have dtarly piuYt'd, 
t])^t amall quantitica of alkaline Hulpltntea are converted in tlje 
iQCcntihal canal during digotion into aulphidcri. ![<^ncc^ vec mi^ht 
conclude that these Haiti take part in the productiun of tiich highly 
Bulphnrett^d aniinid KubvtJinci^it &■ taurticholic acid, homy titsrur, 
&c, but H3 tmbnlar !(.><» wbic-h citntaiii mulphiir* ^uc1i as iL-^^urnici, }^1u- 
tcn, 8:c.t enter tlic animal budy niUi the? vcj^cLablc firiid, ihcac highly 
aulphurcttedaubataticev, peculiar to the animal body, might also 
derive this element from the non-oKidUcd suIphuT of the food. In 
the absence of any decuive experiment* in favour of eitlker of tJcefe 
viewa, we must for tbe preienl ]eiirt thbt tjiiestUm unanswered. 

The txpcrimeiita of Lavcnin and Millon* have shown that it 
ia only vhcn taJccn in Iutkc do»c:i that the alkaline sulphates arc 
earned o& in the »toola, sniall do»OH bcin;; absorbed in the intes* 
tlnal canal and elimb^ated by ihe kidnoyv. Wts thould, hourcver, 
be hi error, \i w« aK*(umed, a<t Lavemn and MiUixi sci*m to do, tltat 
thib i^lt i» ainiply ftb?ujr1jt.d in tlifr IntrMinjil r.ftnal; for it i^ wttll 
known tliat, ailcr tlic ubc of alkaline aulphatG.%, there bi an cxcca* 
bive development of intctttinal man^ vludx la especially rich in tul- 
phuretted hydroip^n. 

This etinveriion uf the su]phaleji intu Kulphide* in the inleatine 
during digeation ia further efliabHahtd by the funoirin^ fiir(?i. If 

■ Aikn. it. CJum. PI tU- VUyt. T. IV, [>. lar^ 
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1 filof-cd piirc g;luton, vith milk-sugar and n Little otk, in a dtlnia 
Aolution of fiulphikU? of p[>tii«h, iind kept tlic mixttirc at a bit 
lirfttj tin? itiasn finrt iinclrr«'i*nt the lft<rtir fcrnnrnUlkkn^ very sooa^ 
liccAinr prilrid, And, id llic fioiintn <if 11 cir A iiAyn, anmint^kesiblr 
developed Milplurcttcd bydrog«n; in thts vny I vru cnablcicl, hj 
the gmdiinl ndd^tioii of »octic ftcid, to remove the ivholc of tlic aul* 
phurie iiciii ^m ft muture to which 1 liiul ^ddf4 S gnramm of 
nulphfttc r»f poUsb. Thai the vtdphfttA in, in lik« mamicrr lie- 
oxuliKCjl inlri ihp iiulphide in tht* intCTtinAJ canal, where similar 
niil>«Uncc4 arc brought in cantoct* u obvious from the coinjioauian 
of the ntooU which nrc dtacharged titicr the use of mtutnl vrkten, 
ccntrunir^ (Ijketha^of Mt^iianbad) both 8al|^&toof vodftftod car* 
bonMP of prototi'le of iron. 

In thew fwccs, which arc tiKUally pjecn or hlACk, 1 hav« recoig- 
inscd vilh ccilaliily t)ic presence of the autphlilc of iron, but not 
of the ^i»u]phidc, lu Kctbteii* Mrcnia to have done* 

That the amount of Kolphuric acid in tho unn« u ohieAjr dao 
to the deoompo«itioii and oxidation of tUaoeB eontunini; anlplmr k 
obvious fruni a cumf>ari«on of the lulphntca taken with the food 
mid uf tUuw dt?ic^bfirKcil hy lUe Jriiu?> 

An a mean of numcroa^ experioientatt I fuuikd that tlw 9ia1- 
pliiLtc^i ilijchart^rf] with the urine amounted duily to 7*02^ fETaawQCa* 
u'hde I u'bB living on an ordinary m:xeddiut. Alter a ^tricU^ 
animal tliet for \^ dny«, the tulphatCH rote to ia'599 gramme* t 
and, nftfff thr i;»c of n stric^tly x-i-j^rLilile iliH., tlwy fell ia A-^6 
gramntes. DLihiig fhrm; ex ]krrin iritis 1 dmnk iintliiTig to nllay mj 
thirat but common «pnng vate^', whidi. Ixstdcs a bttlo fypmrao^ 
contained only small quontincn of alkaline Autpliatea* ao Ih^L tKtf 
striking dilTcrence in the amount of the eKcrvted sulphate* could 
not Im? traced io tint heuL MoTeortfr^ the evtnusrdinnry augmrnt- 
ation of the nrvn in the urine excreted during my anioul diet 
indicated that thi« corrc.ipondini; augmentation of the aulpliatea 
depeadcd on tlic luhcne cMue, namely, oo a dceompoa&t>o>i atut 
oxidation of tht* mhataneea taken at food. 



Cariiokatic or MA1l^KafA. 

ThU earthy mlt occurs only sparingly in the tintmal orataniam^ 
\rcording to J3cr^Uttit, it la jiot tniprobablu that tha mngaeaia In 

* Jtmrvi. 1. (Iliimryttf Tcn WallJior uad AiiimnA. tl4 X R Y- 
1 Ubrtu d, Oitfii. UdO>9.au. 
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boncA IB combined witli csvrbomc, and not with pho«jiliorie 
acid, and th.it the pfuisjiTiAl^ of tiUKTHsia fuuiid in Uit hfiTiei in 
only fumiri) iluritig tlur aoulfiiii, TLis \'kw \% ^upfiortnl hy the 
circuiLtaUnce thnt otrbonfttc of mngiicvia vt found with curbonato 
and pbo«p]iatc of Iicac in mnnvpiitholoeiicftlcoitorctionii. IT, how- 
erer, the m&gnc«iA were t^omliincd with carbonic odd iix tlio bones, 
it sUoulj lie lalcen up with the carbonate of WtoQ by (tilnt« acetio 
Ill-id, and tieiilter in my eijieniikenttt nor in tho»« of von Bihra 
lioi this Ix^ti ihe con-- 

Von Bil»ra* ob.iCfTc*, in oi>i)o»ition to the view of Dcrz^ltDft* 
thftt far more mnjcniTKia cxinU in tlic teeth than the oarbt>rLic acid 
found thnric cfto sfttarnic. 

(jcigfrt htt* publi^flhod an aiL»lyKii of a ronrn^tloii rxunrlcd 
from fh(< iHwr: ir ttuiUiinnl JCt-'J^ of miittral sub^Uinf^^ <if whif-h 
8"3 were carbtinnic of mngncsin. Blcyt found CT'C*^;? of car- 
l>onAtc cf mn^caia in A i^tony ccncrctioTi from the pchloneum of 
a man. 

A rcr^ large quantity uf carbonitfi cf magnesia cxUta in tho 
urinr nf hrrlriv-r>rfjnn -I'lininlK, am! hcnrt' wii offm tnwf, with 
tliU aa]t in the nrinnry conrrctions of this cIas^^ it is vcT)r seldom 
found in Kamon urinmy coIcuU. 

The urine of iho ox, the camel, the liorscj the rhinoeoros^ the 
elcpliant, tho boavrr, luidtbi? rahhil, dcptiflitf^H cnrbonateof nii]^«&irt 
will; roibonntttnf \hnif. John^ found 10^ nf i»Hionftli]iof mftt^Tir^ia 
inlhcmucoiudi^pcait of tlie urinctof a hnr^tc lulTcrirjg from dinlMTlirrt, 

Losaaij^ell found 4'^!^ of tliiH loJt, with c^rWnntc of iiinc, in » 
coIcuIlm from the bladder of an ox, while Wuncr^ ol>tatncd 4'06f;i 
and Wackenpoder* ♦ 3"522j; of cirbcinatc of m w^csia from calculi 
(ilttjiint^d fmni tlit"^ 1iorK«. A rulculuA fnun tli<- hUddcr nf n mHn, 
vhirb wiL!4 nEinly^rd by Limll>:TrgKiTif f^ [?iuilAiTii'<l, in adLltt.ion tu 
the phosptiiilcs vf lime and mafrncsin, 2"ii5: of carl^cinalc of mag- 
ncM, And only i'I4',f of onrbonnlo of lime. In two human calculi 
anaJ)-«eiL l>y BleT^j thero were foiitul ii-7i;aod &b^ of carbonate of 
mngno«m< 

■• Of. cJl K in MiA IS", 
t Mftf. C riinrm. ItJ-'ai. rt. 247- 
t Aivli. iK*r rikATiij, BO, :o«£^311. 
} Chma. ApUnlUr. lid. K. R 10!!. 

^ dchnviii:. Jouni, fiJ. n> H. eA. 

*■ Ann, Avr ninm TM. IH, 8. IW. 

ft Scbvoiff' 'To»">< 1^' ^% ^ 'V*. 

:; DudiDor-» Uti'VMl^ 3. It. Dd. 1; & 1^ 
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It a wanhj of rcnurk iW, whili* planU, had <s|ieria])r the 
^niw^ii. cwiUu wUtM. all tinr mgaCM ia covbrniim villi 
pbotphoric add. tlie vnoe «f hcrimop om ttiiottb to frequenUy 
oootuu tufroQtite of migaeso. Wc cm baldly tuppove Uiat 
tli# phofphaK of nnfiiMM tn Uk* amooal bodj is robtwd of iu 
fkctto-vkf^tm tamtdxmmm hj a d^-oxidatJOD of the pbovpliorio 
acid, vbidi h rqiUoed bj ike wtaker carbonic add ; it ia much 
mon probable that the ootubbfttiofia of )lmt vttb regcUblo •cula^ 
o>nvc^cd into the aniin&l bodf viib lh€ Yegelabk foodt undergo 
aochadeeooipOMtuMi v'Uh the phoBpbat^ of nignai> eitfaernUi 
bhioci or xm oib«r paru, that bonc-tarth and a TVg*table talt of 
Bligncsia are fonued, tlie biter b«ag mineqaefitly L-onrerted iiilu 
csrbooate of oasiicaia. Tivb hct tlmt the tmnc of herbtYovvuv 
aaiinala ia poor in pfaospbatea mcobs to confirm thu riev. 

The Bis->he1l of birds contains not <ndf carbonate of line, but 
ako rnHwnat^ of magneua; both theae laha are in part dmvcil 
fn»n tfir cmhryo during the nifuljatioii uf Uie e^. (Piout* and 
Liiigiiet.) 



Miimlt- qtunUties of thia metal v\ixt in tl»e animal orjuitiin 
■a clxcirherc. in naaociation vrith iron: man ^ancaCf hove ver, Eu:emi 
lo differ from iron m being devoid of influence on tlin met«nii>r' I 
phoflb of the luiinuLl tiMuen, for it appcaini in cocnparBtivdy larger ' 
qQAMliiieH in the cicrctionm thnn in anr of the fluids that take part , 
in the vitAl funrtinni. Ia\l*'. nlhcr hvnTV rortaU inHdc-nially orrnr- 
rtng in tltc or)£antsiD, It i« pnn€i]>ally vcpufatcdby the liver; hc-nro 
It i» found in oompwtitiTdf Ur^c qnnntily in the bile. 

Manganese he* been found hy VauquelinJ in the hair, and by 
Bley}, Wuraerjl, and HucboU^, in gall*>ionci >nd tirinary calculi. 
WHdcnhusrb fount! i>-lTl of protn-wiiiidxidr i>f mnngancae, nrul 
0-'i5: uf peroAtdc uf iron in the aah of tiic bile» aDdysed by Hone** 
method. 



■ rbflaeDf4iLr&1 TnmEtiont Cor Ittft. |i, 3S], 
f Jmur. do Clitflk mill. T. rii. j^ tia. 
t AaP.d*Chjiu. T. AB,p 41. 
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Alumina. 

Thn bCKlj never occura in the aiiimaj organiflro; it hu onljr 
been faund in oart«in fossil honoa ii>io which it lina undoLibtodly 
Ditj^nrH hy JiililtTHtion. lUnbArncein ih^artmftl ori^aniKin h ensily 
cx|>liu]ic(t; Any nluminn conveycii Into tbc intCAtin&l cajial enl^rn 
into insiolublc combinftCioii with organic bub At«nce». ojieclally »ttli 
Ihe cDn«titu«nU of the bile, which cannot lie rcaorbcd. 

After t&kJng 3 gnunmes of bJuic lulphnte of alumina within 
lilt- %ptif\c. of i^ hfiurv^ T wiu unaUIc to find a trace of nluntinji \n 
iht wh<rlr of the rollci'tcHl urine; it vrojt, Itowrvcr, pre!iriil In \Uv- 
nsh of the aohd «xcroEiieiita, TJio cxcrcmcntn were entirely <tcvniil 
oi odour for Home days after I UH>k Uu* ftDbiitancc. 



Arskxic, 



Devergie* and Orlilat beH^vetJ thftt thpy hnd fot^nd arvenir in 
uU &[iiniHl 1>oiLe?i, hiTiJ lience thui it should t)o regarded as hji julir- 
C'o) ciHiatiturut of the anirnnJ ori;Anl^m. ^fu>>■«cqucnt tnvcati;£jt* 
lions have, however, ahown that tliero must hava l>oen wme tallacy 
in ihc n^elhod of anRlysia puraued by th«-4c chennifiT<j» and IhAt this 
view ifl altogether erroncnns. 

When positive cxpcrlcncnta acctncd lo^hfln lliat arattite exintvd 
in the bonca, chcmints thought they had found an explanation of 
the nppnrent ^-t in Uie circumBtiuice that |>liotiphoruA luid arncnic 
arc so frequently as*<»ciaied ta^ether.: if the diaeovery of Watchnor 
and SehiifhUutl that the »edimenttt tif most vhalylieati; wnArm rono 
lain arsicnii: had been then known, thin would doubtleu have been 
regarded as ^tront; additional proof of t^t prCHCiieoof urscnicin the 
animal nrKanmm- 

Arxeinc acFa In ku noxioua a manner on die animal orgam«ni, 
errn in thr? smalWt dus^a (uh we tiee from eiiieniuenri mi iLtiiRmlH)^ 
tliat nature actively vUminatea tliia delct^rioua aubntaiiec aa rapidly 
as poMJble from the body. 

Meurert han made expcnmeutt on horaea (onimala which, aa- 
ia well known, can l»ear Ibi^ doMs of arsenic), and I'on BibraJ 
on nibhlta, fruin whence it appeara tliat moat of the arstJiic ia 

* Aon, d-H)vi^uo puU. Ocn. tsao, |). 4113, 
t Ibid. JnilL IH4II, p. 113 
t Avoh. d. Phunx. Bd.irc,s. IK 
i Unlenttch. Uhcr AW Kowlini n. *_ v &. I lH. 
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carried off with the lolid cxcrnnanU. Both oliflerrere nbc fouaul 
the pawm \u tlit? urine in no inconiii<l^nib1r? (quantity. Of tl>e 
Hulid purU (j{ tlir animal bucty, 1l>v cxcrrtih}: or^j-v iiaoi^ly lUct 
Uvcr Olid kidneys, axe tUiJst^ in nltidi most ar:i£nir U f^^und; ii Iiha 
however also bceo doUeted in lite heart, lunga, bmint ftnd nncMev* 
Socne of th«<se results tre oonlmned 1>7 t)M exptfimenia of DuIIcm 
Aiid HJrKch*, 

Schncdctmoiin and K.Hipt muld dcUwt un araenic in the tMmcn 
of a i>ii; wliicli liud lived for three qunrter* of n y*w in die nctgH- 
bonrhood of the silvcp works at iVudfoaA]>CTii, vhero csttic and 
poultry do ii'^t thrive m conwi^HQuc*: of the conttsat ^rolotioa nl 
aratnica] vapoura. 



CopPRR A»D Lead. 

Both these metals have been found in very mintite quuUlty in 
the hcolthy body ))y Dovcrpct Lufortier,^ Or^U*!! Deckanipti,^ 
and MUlon,*^ and were regarded by th««e ch^muts &« utUsnl oo<i- 
stii.uent* of all the soft parw, us veil as of the Wood ; but it it only 
recently that &[iy very dtrdalve ei:pcriEikciit« na thU subject hare 
been iiistilLiCcd, nnd they, ar all event** prove beyond o doubt that 
c»ppor exists in the bhod of sotne of the tower aninula uid in the 
biie of the ox nnd of mftn- 

Millun Mii'ved V.hnt \tv. had ftmnd thrm in tW AAwf, hut Mel- 
aenstt has brought forward rcfuonh, and even direct exprrimentj 
Bgnnst this view. Sinec^ however, the prcncnoe of co|)per in the 
bile of EDftn and the ox host been determined with certtinty, the 
blood rouit giife inccu of this inetul, e\*eii thoui,'h thet' be dmoft 
innppr«'iahle. Monnner, R. Harleialt ha* fimnd nipjier in llie 
hli^ud, and iiwrc piuttcuUrly in tJ^e lirer, uf aome of the lower 
itnimnUt n&mely, the cfphahpodo, om^^te, and m^lhaeo. This 
observer found cop^r iti the livev of HtHx pomittkt ; vod Bibm 
fonrid it \ii the liter of carteer pa^^trtr», /ir^infbiax, i-rtu, Ac-, bthI 
obierved that tt stutid in an iiiverw! ratio tu tiic iron* Copper 

" l>M Ai»antk> MAnt Krkuiniinif il •■ v. %BA 
t Joi^m, f. i,nk. Ch. lid. i^ B. 471. 
t Aim, d'H^yititr pul-l Jn-ll U4fi, p. Id, 
f IbirU (L IV?, 

I M^«r«B d« I'Acad. 4* M4d. T. & p. Stt. 
^ CbDii^l. n-iid. T. 37, ^Ml 

■* Jaum. -lo l-liun, S 8tfr. T. IS, pp. W«i, [•An Covpt land. T. M, |i. 41, 
and Ann. dv C'Uktn, vl 4« fliji. > 8^r pL STL *' E. ai.j 

n Au4ka«ctiiBi.eid«n^, )tWr.T.iStpp.Mft-an. 

n Mtm«% Arch. 1H47, H. HS-IM. 
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was originAlly found in the l)il« lind In g»ll-«ton^« by Bcrt'izEi^'t' And 
«ub«c^qit<-nU)' hy ndler,t Cf4>ru|>*1K''-vinrx,t Br%Tii»i>ii,4 niid Urf]1a.|| 
1 tiAvc been c^Qal]]r unvMcccMful in demonstrating the prc«cncc of 
copper cither in the humiui tivcr, cr in the liver of the frog i in 
the lAttor ouic my experiment wax miide on 250 livem ; mid I \vkvc 
nUn fAile-d in iihtaining nny imIic-Jil Uin af ciJjfprr i>r li-nd in tbc 
blood, idtliough I fnlluwcd Mi11uii*s in^trui:lionn. 

There can l>e no d»ubt tliat Uic mnall quuiUitieA cf copper 
wliioU liure been aelu:iily Jound in th« fluida uf the hiKber anim&ls 
BTe only to be regarded njt iucldenul conatituent*, while the eipe- 
rinienls of Hurlc^H irwni to iiidiciitv Oiat in Ui^ tciwi^r HiLiiiiHlt tbc 
copper atunda In »n cateLilial reUlioLi Uj the bloud-Ci:irpuaclca. 

All tbe Lnvtatigabiun» which have hitherto boon mctdc, ncem to 
indicELt^ the liver w* Ow oT^n in n'hich delet«nouB Eubnunceit, and 
irNp<>riHlly tho'^i? of n mt^itnllic nAtun*, iw, fur inHtanrc, armmief hrml, 
antimony, IiiMriiilh, &e,, arr w^TiLniuluti'd, ilk ordrr ihnt tlicy muy 
he gmdniUiy eliriiinatcd with tlie bile. Hence, even if copper were 
eonnttintly fi^uml in the blund or in tlie bik, It would afford no 
reuvtm why we «huuld regard thi« nietiU lu on totej^rid coiiKtituent 
uf l}nvir diiid-i. 

As ctipjier li£iK not (jilIv been found in muiy minor&l WAtm, (m| 
for instance, by Will,T Buchner,** KcllcT,tt nnd Fi-ichcr,Il) btit 
t>(tcn in plar>t3, and even in LH>rn (ISinLrdm*^}) there n no <iiHicuUy 
In ncL'Oundrig for it2» prenenee in xmttU <|uunlitieii in the org»rii4ai:( of 
Uie hifjher Kiiiiiiid*h 



Salt^ or Ammoma. 

AUhou^b nihiiy lii^li HtcllitirrlW bptiflve thttl ihey bftVO fiiurid 
dicAtBAlta ill vjirioua \aut* uf (be &i)iiual body, yet if fTC put out of 
the question their oecurrenGC in the excreted fluids, wc must n^ 
gnrd it as lUmost undoabted that no sAlt of ammonia it produced 
Li ihe anima) orgnnUin or frtund In th(.> living part*. 
* JUtb. lit thLrurg. Allkb, I IMA, p. ^5. 

j Zi^lvckr. f. ne M«d. Dit. 4,$. IQJ* h 

II JuuTD-di^ChunH med.afi^-T. J,p.4M. H 

X Ann. d rit, II, I'liarm. T. U, p. 111. ^H 

•* Jahrb. f. pr. riuna. IJJ. 1 &> ». iV-VA. ^| 

tf Jotm. A t>r. Cli, lU. 40, & 4«fr44T. H 

t£ An4i. 4*tt1uviii, lU. A^a«B. H 

:s O 2 ■ 




TIHRU CLASS OF MtMSaAL VUNfTm'KyTS, 

Ir tlic ancot, c^pcci&LLf m tbat frotii the Axillic, the occurrctioe 
of ftmmoriia i« incontcstibld. In the utine it h Mtumed to existiil 
lnrgerqtui)tiTi«« tWi h &0Dul1y tbc CA)«e. In the wild cicr^mentt 
wtii^^h may ix* n*^An!rd &« nlrirnilr in h niAte- of drmmpciiitiori, tnd 
which very aooei dcvckpc DiniLioiiia ivheii c\pote<l to tlie AtuM>< 
N|)h<?rCf Bcrseliufl^ hrlicvo tlint thurc U no (tirlranate of ommonia, 
Imj^orUnl tn is the oeourrenee of ammonm in the vcgetftbk juices 
for the rvriovsition of the r»ilri>^rou* (y>[iipound»j the Animttl 
urgatiiMU ajipean Ut o.\i%tif\ in liltle rirt^U at this tiuIviiUfiiv. liHleod 
tho process of decompoiitjoii by ivhtch the JniivKJu^ oosiotitiLenta 
of tho of^aiie Arc icduoed to cff^-ie nitroftenoua tnatter> br no aMtn* 
gives rise to the foraution of urnmotiia, for in thtt eue ire tlu 
certainly Gml a far tnrger quHiitit^ of ihe units of tlm alkali in 
cxcretiuEia. Urcei la tlie [rniicipnl ullrogeiiuus pruducl of ilecont- 
position which ia forjnrd Aithin the \}*jiiy from tbo itttTOSCDOUi 
ttubhtnikccs. 

The blood>o)i;f1e, l^ph, uid milk^ the f1ni<U of the iigg, uid 
thti siei^retionft of the serous meruit rniii^« «ithrr roittun no nmnociiA 
or only extrciiicly aiuall i^ujuititiet of it. In the pulmogiAry exhtt* 
)&tion, on tJ)c other hanJ, smnll qonntiUes of «Rioiorim tany olnjr^ 
be recognised with great eertnirty. 

AtmdKt all hisiogenetic? siibtunecai develope Ammonia vrlien 
treated with dilute uridsi nr nlknlin. 

Obaerrcn have often believi?d tlint they bod detected hydro* 
clilomtc of ammnnin by the microacxipe iiftcr cv^poniting the aleiH 
holie extract of animal duid«, when in reality^ tJiey saw the efHo- 
resein^ form* of chloride of aodiuiu, which, in the prvwoce of eer* 
tain organte trmtti^^ (at, for imtiainvr, in Uie ehyle) oiid cepeciall^ 
when nL]>i(ily e\'apQratcd, vepomtea in arbore^cetit groaps very aliniUr 
lo tlioae of hydrochlonte of ammoiiU. 

Lecunu and Dv^nin failed in deteetlnji any ftidttol thimonia in 
tile blood ; Murvhutid und Coll)org uvre eqtialLy uniuccvWvl in 
iclDcetLce to tJie lyinph^atid Sdiworlt, and Simon. \q rvfereikve tv 
iho milk. 

Kven in the urine the quftniity of ammonia ia esclremely smoU^ 
ON u shown by the following eK|)eriinent». I tdlowed the greater 
quantity of vater in tike moniing urine to fretru^ and thun nljtatncd 
a \ery uuncenlnilcd. olmiMtl wini--red wine* in vliid^ we might 
•*:ft\iipc iJiat tJiere woa no deconi|Hibitton of the oonstiloenti ; vbcn 
earefuUy treotod with oaa^trc |¥>tash, it yielded a |irecipitatc which 
trcn after lemaininK for a lon^ time in eonlaot n-ith the iifiji«r ooii-' 
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taiQ^ no uric acid; if s&ll^ of ftmrnoTLia were contained in the 
tinrit^r urnte of »mmoni& would hav« been precipitated; but there 
VRs nu dqmxit of ttii» ^It till aftor tiie AiMtliori af }i y (I r^H^Ij Iterate of 
ainuiunia. 8cfiGrcr and Licbi^* Eiavc aha cDiiviitced tbecuAclvcs of 
ttic nbvcncrc of atntnonia m normal urin& HciuU found that the 
onlmnrv iinimrv ncdimenii consEst of unt«^ of soda with a tiltlo 
iimU' fit lime, uikI imljr tru^c^ of antic of ttmmoninu 

Mnrc'liftndt was tlit; first wlio wit^rrUiinr-il nith Mirtninty tJint 
a rnmnn 111 wii» present in tlie pulmonary cichalntLon; by mcftnn of 
tlic coluurtcw ba?(nutoxyliti di !i ft i verted Ijy Krdmani]] he oould 
detect it ID the »ir of each iiidividual respiration ; moreover^ when 
we empliiy wulphnrlc-aLcld for the reitkoval or deterrni nation of the 
wuttfr ill exjKiniiietiLi uu the reapiratioiif H is alwuya found Ui cun- 
Uiiti ammonia, 

111 certain diKeaueJ oonditiona of the syuiem very conakler»ble 
<[uantitiee of ammonia are often found in the blood as u'elt us in Uie 
vriiic- Wint^rj tliought that tht» |irr.<t'ricv of ummoiiiAin the blood 
txpttiint-d th« phi-nuini^nA iif tyikhuN, huL ammonia may be JelecLird 
in ttic blood in all sicverc caaca of Acute diavase, espccdolly in variola 
iiTid Hcjirlatma; tlicrc m no nior« cunauncy in Uio prcaunce of uniinonin 
in the blixjii during typhu?, timn there is in Ute presence of the 
cryvudi of the triple pbottphale in the excrements. !t ii by no 
meanti alraiige llmt in Lhis st&tc uf llie Hv&tvm i.be unite *ihoid(1 
€<jnl&in ammonia; the nnncuir hoiycvor. richviit In arnmoina when 
it undergoes docompontion within the bladder, u iit cue» ol 
invcicratD vesical cainrrh or cliseases of the spinal cord. 



Hydrocyanic Acid. 

Iliia acid never occurs prcf^^rmcd in the uniinal organism ; even 
in the most varied of tlie in elamorp hoses anJ decom positions which 
occur during diHeaie. we never meet tviih either the free and or a 
metallic e)'anidr< Thitt h rvwlily ju^rtmnU-d for, ^hen we rrculletl 
that hydrocyanic acid, cyano^^en, and the luetallic cyanide»f are only 
produced from nilro»;«nou.i Bubstunoea bI a hi:;b dc;cpcc of lempe- 
nttire- But iii Hpjte of tliiti, certam phyftioh>^ail chenti«ts ha^e 
fihown nu unwillingne&i either lo assume thnt hydrocyanic neid, 
either in conju^i^aUoij or in riniihiitatjon, c\\i}» pTijfornicit in hi»- 

' Ann. d. Ch. ii. I'liArm. lid. AO, ». lElfl. 

t Jotim. f. pF. Cb. ua. i^, ti. IIU, «ud lU, U, B, 3«. 

£ luu. ItJ. 27. t?. ia:j ioa. 

i Ann. d. r:h. ii. Flunn. Brf- Wl, 8. SiV. 
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to^:en«tic s^bstanon, or to anul thcnwelvc* of \i% forauiUon In t1»e 
ovphnntion of ntrioTia ch^mi co-vital prD««ea ; in sljorl- to make 
it take a part in T.ho ^'qualicuiA hj which tWr prctrnd to explain 
the dificrcnt sU^^cs in Uic mcuniorpbosU of tJic animal tuouev. 
Wc only nucntion it bcrr inauaucH oa ic helon^a to the bodio 
wbicti arv produced during ihc tutificrial decompiiiiitkiD of animal 
KuliNUtncv-tj such J for inatJincp, iw iif^etic, valt-rianicj and wnanihylte 
acids; we refrr tx* the dcotsinpaMtimi of liippUTKi acid b]r mrrc 
heoU and to tlie decomposition of hUtogenctic ■nbeit»nc>ea bj 
tHchrunttte of ptstaofa or biikcxuLe of monganeMaiKl nUpbunc aoi<L 



MTDEOMlL^ICriCTAKlC ACtB* 



Tli]» Bcid docA not occi^r iu a free atace, but ocily aa Hutph<v- 
CTnnidc of aodhim [or potaasium.j It vaa discotercd by lYcvi- 
raiius in the ffaffiw, and hax tu yet bccTi found in no otb<^ fluicL 

I'reviranuH named it btcmatio acid {Biuti^Aurt) -, mud, btcauaa he 
found that it fcrmrd blood-^rrd Rohitionsi with thr pprulta nf iron, 
^ic Attributed the coloar of xh^ blood to sulphocyanidc of iron. 

For a very long time it haj» been di?tputcd, whether the inf^ro- 
dicnt in tho saliva^ which givca riao ti thu red colour witli the 
penalta of iron, in actually sulphocyanogen. There it scarcely any 
■uhjreft in thp wIioIp drimitin of v/>o-rhi^miMry in whirh so many 
expcrinicrEta have been made vith such contnuiictory re»Lilta. We 
believe^ hcrwcrer, that no one vbo repeata the cxpcrimentft oC 
fetlmkofcr* ean cntertun a doubt rCfcaititng tba prcactiea of aul- 
phocyuiggen in the saliva, Peitenkufisr wpeeially diraota at(entk>n 
ti) tw(i teala which ho disvoveriHl fijr hydrnaulphixrjcanic acid. 
Solutioiui of the acetftte actd formate of peroxide of iron are per- 
fcotly dccoTurued on boLIin^ with alkaline ohloiideaf while thi» 
tr*;atmeiiL has no apparent effect on svlpbocyanide of Iron : furtlwr, 
it 14 known that the penalty of iron do not decompose ferrid- 
t-yanide uf potaaaiuiu i but If Wc het%l a aolutioii of ftulplwc)anidi.' 
of iron» lijrdrocyanic acid i» developed, and there ia a precipitate oE 
Pruuian blue. Pcttonkofcr appiicd thia treatmcat to the alcoholic 
eKtmct of the aaliva^ and tbuH ascertained the preMnoo of lulpbo- 
cyanogen. Othrr chrmist* hnd previnnaly made am of a trat thai 
had been diAOovcrcd for the >ulphoc)'uiiideaf namelyp a mixture of 
two no1utii>naofau]phate ofprotoude of iron and aulphate of ojude 
of copper (when nuh-Kulphocyanide of copper la prtdpitated) with 
tbi» view of detecting tliix M]h«tance in the aaliTm. Hm ideohollO 

- Iloehn, M/^rt v It. Rd. Jl, S. W»^la 
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extract of saliva is free from sulphuric acid (for the sulphates are 
insoluble in alcohol) ; bence Pettenkofer thought that he might 
make a quantitative determination of the sulphocyanogen in the 
aaliva> by oxidising the alcoholic extract with chlorate of potash 
ftnd hydrochloric add, and precipitating the sulphuric acid that was 
fonned by chloride of barium. 

Sulphocyanogen is almost always present in human saliva; it 
iSf howererj occasionally absent, without any apparent physiological 
or pathological reaaon. It appean to be wanting in the secretion 
during salivation from any cause ; at least, I could never detect it 
during the ptyalism following the use of mercury or iodine^ or 
occurring in the course of typhus or other diseases. 

Sulphocyanogen occurs also in the saliva of the dog and the 
sheep ; I have examined the saliva of four different horses without 
detecting any traces of it \ Wright asserts, however, that it occurs 
in the s^va of that animal. 

Considering the extremely small quanti^ in which it occurs, 
and that it is often absent without any apparent bad consequence, 
it seems hardly probable that the alk^ine sulphpcyanides take any 
definite part in the process of digestion. 

I have noticed several healthy, vigorous young men, whose 
saliva contained no sulphocyanogen, and yet who enjoyed the best 
digestion. 

It would be very easy to explain, by chemical formula, how 
sulphocyanogen might be formed from the histogenetic substances ; 
but, unfortunately, we as yet possess no facts to confirm us in the 
establishment of any particular chemical equation; it is better, 
therefore, fiunkly to confess that we know absolutely nothing re- 
garding the place or the mode in which sulphocyanogen is formed 
in the animal organism^ 



END OF THE FIRST VOLUME, 
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